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MO DAU

1. TINH CAP THIET CUA DE TAI . .

. Lua(Oryza sativg L.) 1a loai cay luong thue quan frong thir hai trén toan céu, va cyng
cap luon%thuc thiet yéu cho khoang mot nira dgn s6 the giot (Liu va cs, 2019). Theo thong
k€ cua FAO (2024) [142], dign tich Ita 16n nhat 1a ¢ chau A 1424 triéu ha (86,3%) tong
dién tich l0a toan cau, ké dén la chiu Phi 16,5 triéu ha (10,0%), chau M?? 5,5 tricuha (3,3%),
chau Au 0,5 triéu ha (0,3%) va thap nhat 13 chau,Uc 0,1 tri¢u ha (0,04%). , .

. Viét Nam dang sur dung trén 250 %{éng nép trong canh tac, cho thiy sy da dang di
truyen dén%ké nguon vat ligu giong. Riéng trong vu Dong Xuan 2020 - 2021, Don
bang song Cuu Long da gieo trong khodang 198.000 ha giong nég, chiém khoang 13%
tong dién tich gieo trong Ita cua k%lu vuc §Mal Thanh Phung, 2021). , ' .

. Theo s0 liu cua Tong cuc Thong ké 2023, tinh Quang Ngi c6 tong dién tich gieo
trong lta trén 74.300 ha. Trong do, dién tich gsleo trong giong nép_%\lgu Sa Huynh hang nim
duy tri ¢ muc trén 100 ha. Giong nép Ngu Sa Huynh 1a mot giong nép dac san cua tinh
Quang Ngdi. Tuy nhién, viéc canh tac gipng nay chu y€u dua vao kinh nghi€ém truyén thong
cua nguoi dan dia phuong. Di€u nay, dan dén viée khai thac chua hi¢u qua cac tiém nang
Ve né?ﬁ suat va chat luong cua giong nép Negu Sa Huynh (Hién Thu, 2019).

y ban nhéan dan tinh Quang Ngai (2021), da xac dinh g16n1g nép Ngu Sa Huynh
la mdt ngudn gen cay trén% quy, co gia tri kinh t€ va van hoa. Tuy nhién, giong nép
Ngu Sa Huynh dang c6 xu huong, bi thoai hoa do trong qua trinh canh tac cua nong ho
chua quan tam dén viéc duy tri giong go¢ va nhén giong cac cap. Trudce thuc trang nay,
viéc nghién ctru phuc trang giong, xac dinh cac bién phap ky thuat canh tac phy hop,
cing nhu xay dung va hoan thi¢n quy trinh san xuat th¢o huong bén ving la hét suc
can thi€t. Muc ti€u la bao, ton va phat trién hi€u qug ngudn gen quy nay, dac biét tai xa
Pho Chau, thi xa Dtrc Pho, tinh Quang Ngai, no1 giong nép Ngu,Sa Huynh mang nhiéy
ddc tinh vugt tro1 nhung c6 xu hu’érng thoai hoa. Vi vay, t61 tien hanh nghién,ctru dé
tai: Nghién cwu dac diem di truyén va mot so bién phap ky thudt canh tac giong nép
Nguw Sa Huynh taj tinh EQuanlg Ngdi.
2.MUC TIEU CUA PETA
2.1. Muc tiéu chung , , . . .

. Xac dinh dugc yéu t6 di truyén nham phuc vu cho cénﬁ tac phuc trang, phat trién
§16£11g ye‘lhxﬁy dung duogc cac bién phap k¥ thuat canh tac phu hop cho giong nép Ngu

a Huynh. i
2.2. Muc tiéu cu the . _ . B . . .

- Danh gia duogc cac dic diém di truyén va dic diém ndng sinh hoc cua giong nép
ngy Sa Huynh. . e a2

- Xac dinh dugc luong gidng gieo sa phu hgp doi voi giong nép ngu Sa Huynh
trong di€u ki€n canh tac tar tinh Quang Ngai. ., ,

- X4ac dinh duoc liéu lugng dam va kali phu hgp doi vai giong nép ngu Sa Huynh.

, - Xay._dung duoc mo hinh san xuat giong nép ngu Sa Huynh. |
3. Y NGHIA KHOA HOC VA Y NGHIA THUC TIEN CUA DE TAI
3.1. Y nghia khoa hoc , , .

., Dbayla Q()n% trinh, dugc nghién ctru ¢6 hé thgng. Cac két qua thu dugc gom dac
diém di truyén, dac diém r16nT%I sinh hoc, lu’on%(gléng gieo sa, licu luong phan dam va
kali phu hop cho giong nép Ngu Sa Huynh. KEt qua nay, gop, phan, cung cap nhiin
dan [1éu khoa hoc md&i phuc vu cong tac nghién ctru san xuat giong nép Ngu Sa Huyn
tai tinh Quang Ngai. N

Cong trinh nghién ctu 1a nguodn tai liéu tham khao c6 gia gri chg cong tac nghién
ctru khoa hoc va chuyén giao tién bg k¥ thuét trong linh vyc giong nép.

3.2. Y nghia thuec tién . . . ,

Két qua danh gia ddc diém di truyén va dac djém ndng sinh hoc 1a ¢o s& quan
trong trong viéc phuc trang, khai thac va Ehét trién ngudn gen giong n€p Ngu Sa
Hyynh tai tinh Quang Ngai. Bén canh do, két qua nghign ctru xac dinh dugce Iugn
giong gieo sa, lwong phan dam v4 kali phu hop ggp phan hoan thién quy trinh ca
tac ben Vﬁ:n%)térll\% nang suat va chag luonl%%én%lnép gu Sa Huynh.

4. NHUNG DONG GOP MOI CUA LUAN AN = , .

(lﬁ Danh gia duoc da dang di truyén cua 100 mau gigng nép Ngy Sa Huynh bang
chi thi hinh thai va phan tirt SSR qua do xac dinh 6 mau giong c6 hé so tuong dong cao
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veé mat di truyén (> 80%). Dong thoi x4c dinh duge cac dac diém dac trung nong sinh
hoc cua Gléng_. _, . . . y
, I\SZ) Xac dinh dugc luong gidng gieo sa, liéu lwong dam va kali phu hop cho giong
nép Ngu Sa Huynh tai tinh %uan%) (%51 ¢ vu Mua va bong Xuan 1a 120 kg giong/ha +
80 kg N/ha + 60 K,O/ha + 50 kg P,Os/ha + 5 tan phan chuong/ha, i
'CHUONG 1. TONG.QUAN CAC VAN PE NGHIEN CUU
1.1. CO SO LY LUAN.CUA VAN DE NGHIEN CUU

1.1.1. Gioi thi¢u chung vé giérﬁ né}é
1.1.2. Gioi thieu v€ gigng nép Ngu Sa,Huynh
1.1.3. PBa dang di truyén nguon gen 5%16ng nep, ' . ,
1.1.4. Vai tro mat do cay trong va Iuong giong %eo sa cho giong nép Ngu Sa Huynh
1.1.5. Vai tro dinh dudng cua dam (N) va kal1 é do1 voj giong nép
1.2. CO SO THUC TIEN CUA VAN DE NGHIEN C
1.2.1. Tinh hinh san xujt lda va giong nép trén thé
1.2.2. Tinh hiph san xuat lba va giong nép ¢ Viét Nam .
1.2.3. San xuat lta va giong nép Ngu Sa Huynh & tinh Quang Ngéi o
%52.4Pi)1éu kién ty nhién, tinh hinh san xuat lua va giong nép Ngu Sa Huynh tai thi xa

uc r'no A < A , A . - L s
1.3. CAC CONG TRINH NGHIEN CUU LIEN QUAN PEN LINH VUC PE TAI
1.3.1. Cac ket qua nghién ciru v¢ da dang nguon gen cua giong nep
1.3.2. Cac ket qua nghién ctru v€ luong giong gieo sa cho giong nep , .
1.3.3.VC2'1c1\11<ét qua nghién ctru vé phan dam (N), kali (K% cho giong nép trén thé gidi
va 6 Viét Nam . . i . i

CHUONG 2. POI TUONG, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

2.1.1. Poi twong nghién cuy , -
2.1.1.1. Giong nep: Giong nép Ngu Sa Huynh gdm cac mau né€p thu thap tr trong dan
chua %ua huc trang, _
2.1.1.2. Phan bon: Dam uré (46% N), kali clorua (60% K,0), supe lan (17% P,Os) va
han chuong hoai muc. . . . , . ,
.1.1.3. Dat: Dat thi nghém la dat cat pha ven bién tai xa Pho Chau, thi xa Duc Pho,
tinh Quang Ngai.
2.1.2. Pham vi nghién ctru . _ _ , _ ,
2.1.2.1. Pham vi khong gian: D€ tai thuc hién tai xa Pho Chau, thi xa Dtrc Pho, tinh
Quang Ngai. ,
1.1.2.1. Pham vi thoi gian: Vu Mua ndm 2022 dén vy Pong Xuan 2024 - 2025
8/2022 - 4/2025). . ,
2. NOI DUNG NGHIEN CUU , . . , .
~ Ngi dung 1: Danh gja dac diém di truyén cua giong nép Ngu Sa ng/nh bang chi
thi phén, tir va hinh thai, dong thoi phan tich cac dac diém nong sinh hoc dac trung cua
giong nép Ngu Sa Hu%nh. _ . . N o
~ Noi dung 2: Nghién cuu xac dinh lugng giong gieo sa to1 vu, phu hop voi di€u
kién canh tac tai d;aﬁ

Noi dung 3: Ng
Sa Huynh. . ,

Noi dung 4. Xay dung mQ hinh san xuat giong nép Ngu Sa Huynh.

2.3. PHUONG PHAP NGHIEN CUU

2.3.1. Phuong phap bo tri thi nghiém va xac dinh chi tiéu nghién ciru

2.3.1.1. Nghién ctru danh gia dac diém di truyén nguén gen cua giong nép Nguw Sa

Huynh bang chi thi phén ti va hinh thai . _ .

.- Thi nghiém danh gia da dang di truyén bang chi thi phan tir: Hat ciia cac mau

i0ng nép gu:_thi nghiém dugc gieo trong khay vg cham soc dén giai doan cay co ba
a that, sau do tién hanh thy mau Ia non gé tach chjét DNA. Trong thi nghiém, 108 cap

moi dugc su dunhg, ﬁhén bo trén 12 nhiém sac thé cua bd gen lua, dua trén dir liéu tu

trang GRAMENE (http://archive.gramene.org/markers/in ex.htmf) ,

- Danh gia mot so6 ddc diém nong sinh hoc chinh: Thi nghiém dwoc bo tri theo
theo phuong phap d4nh gia nguén_gen, cua IPGRI (2001) 1a kho1 ngau nhién khon
hoan chinh, 2 1an nhac lai, 5 m?’/mau nép Ngu Sa Huynh, khoang cach gitra cac 0 thi
nghiém la 60 cm. Mat do cay: 20 x 10 cm vo1 50 cay/m?.

huong.

ién ctru xac dinh liéu luong dam va kali phu hop cho gidng nép Ngu
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2.3.1.2. Nghién cvuru dic diém nong sinh hoc ciia gion nl\e;[&N%u’ Sa Huynh
'Str dung TCVN 13382-1:2021, QCVN'01-65:2011/BNNPTNT d¢€ ticn hanh

nghién ciru danh gia cac dac di€ém ndng sinh hoc cug giong nép Ngu Sa Huynh.
2.3.1.3. Thi nghiém xdc dinh lwgng giong gieo sa toi wu, phu hop voi diéu kién canh
tac tgi dia phwo’né? L, B | . L

Thi nghiém dygc thiét k€ theo ki€u khoi hoan chinh ngau nhién RCBD% v6i 3 lan
13p lai. Dign tich mo1 6 thi nghiém 1a 10 m* (5 m x 2 m). S dung TCVN 13381-1:2021
va QCVN 01-55:2011/B TNT ve khao nghiém gia tri canh tac va gia tri sir dung

cho flﬁn% lua. . . .
33.‘ . z hi nghiém xdc dinh liéu lwong dam va kali phu hop cho giong nép Nguw Sa

uyn : ; 1 Lo
Thi nghi€ém dugc bo tri theo phuong phép 6 16n, 6 nho v6i 3 1an nhac lai. Trong do
6 16 1a kali va 0 nho 13 dam. Dién tich moi 6 thi nghiém 1a 5 m? dién tich rudng thi
nghiém 13 500 m? gom ca phan bao vé. ,
2.3.1.5. Phwong phdp xdy dung mé hinh sin xuat

MO hinh san xuat gion ne{) ngu Sa Huynh duoc bo tri theo phu:(yn% phap trinh ty

khong nhac lai, moi cong thire 1a 500 m?. Cham soc va phong trir siu, bénh trong mo
hinh dugc ap dung theo quy trinh dang dugc nguoi dan ap dung tai dia phuong.
2.3.2. Phuwong phap theo doi va danh gia cac chi tiéu nghien ciru
2.3.2.1. Cac chi tiéu hinh thdi . o .

., MOi1 chi ti€u quan sat trén 30 ‘CIZX’ danh gia vao cac giai doan sinh truéng va cho
diém theo TCVN 13382-1:2021 vé khao nghiém tinh khac biét, tinh dong nhat va tinh
on dinh cua giong lua. ,
2.3.2.2. Cac chi tiéu sinh trwong, phqt trién ,

- Céc ¢hi tiéu sinh frudng, phat trién: Danh gia theo TCVN 13381-1:2021, két hop

vo1 HE thong ti€u chuan danh gia cay lua (SES, 2014). , _

- Thoi gian sinh truéong (11‘|lgé ): Khi 90% s06 hat trén bong chuyén sang trang thai
chin. Viéc.quan sat dugc tien anﬁ trén tung 0 thi nghiém. .

- Chiéu cao cay (cm): Do chiéu cao 30 ciy ngau nhién & giai doan lta chin, do tur
mat dat gén dinh bong cao nhat %hén tinh rau). _ . , . _

- 86 nhanh toi da (phanh): Dém 30 khom ngau nhién, tong s6 nhanh hién co6 trén
khom khj 1ta dé nhanh to1 da. ; , ,

- So_nhanh hitu hiéu (nhanh): Dém nhanh hinh thanh bong, dém s6 nhanh cua 30
khom ngau nhién.

- 1y lé nhanh hitu hiéu dwoc tinh theo cong thrc:

$6 nhanh thanh béng (nhanh hitu higu)
T 1& nhénh hitu hiéu (%) = ’ ’ x 100
$é nhanh t5i da

- Chiéu dai la dong (cm): Do 30 1a dong ngay nhién vao giai doan lua chin sira.

- Chiéu rong la dong (cm): Do 30 la dong ngau nhién yao giai doan lua chin stra.

- Di¢n tich la dong (cm?/la) = Chiéu dai [a dong x Chiéu rong 14 dong x 0,7.

- 86 lq trén cay (la): Bém so 14 trén 30 cay ngau nhién tur khi c6 14 that dén tro.

. - Chiéu dai bong (cm): Po 30 bong ngau nhién tir c6 bong dén dinh bong cao

nhat (khong tinh rau) vao thoi gian trude thu hoach. .

- Chiéu dai ¢ua rau dai nhat (cm): Po chiéu dai rau cua 30 bong ngau nhién ctia
hat c6 rau dai nhat trén_bong roi tinh gia tri trung binh. i
2.3.2.3. Cac chi tiéu vé ham lugng C tich liy va luwgng CO: hr% thu

- Ham lugng CO, rudng lta hap thu duoc xac dinh 12 CO, (tan/ha/vy) = (C x 44)/12.

- Ham luong carbon (C) tich liy: C (tan/ha/vy) = Nang suat sinh vat x 0,46.
(Meine, 2007). , , ,
2.3.2.4. Cac chi tiéu cdu thanh nang suat va nang sudt .

. -8o0 bong/m?(bong): Tinh s0 bong trong khung 40 x 50cm, moi 6 thi nghiém
dém 5 khung, lay gié tr1 trung binh cua 3 lan nhac lai. .

- S0 hat chdc/bong (hat): Dém s6 hat chdc co trén 5 bong/6 thi nghiém, lay gia
tr1 trung binh cia 3 1an nhac lai. . ) .
. - Khoi luong 1.000 hat (g): Can 8 mau 100 hat & d6 am 14% ctia moi 6 thi nghi€ém,
lay gia tri trung binh cua 3 1an nhac lai.
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_ -Nang sudt 1y thuyét: Pugce tinh dya vao cic yéu td cau thanh ning suét theo
cong thuc:

S6 bong/m? x S6 hat chic/bdng x Prooo hat

Ning suét Iy thuyét (tdn/ ha) =
10*

Lay gia tri trung binh cta 3 lan nhac lai. , i

- Nang suat thyc thu: Thu hoach ting 6 thi nghi€m, phoi kho dén d§ am 14% dem
can khoi lugng hat trén moi 6, don vi tinh kg/6. Sau do, dua vao di¢n tich 6 thi nghi¢m
va quy ra nang suat thyc thu (tan/ha).
2.3.2.5. Cac chi tiéu vé sau, bénh hai . .

Viéc danh gia muc g6 gay hai cua siu, bénh dugc thuc hién bang phuong phap
uan sat cdm quan va cham diém tai thoi diém cac doi tuwong gay hai xuat hién, theo
CVN 13381-1:2021. ,

2.3.2.6. Cqgc chi tiéu chat luwong . .

. - Chat luon ﬁ xay xat: Ty I¢ gao X%Vél tg 1€ %ao xat duoc xac dinh theo phan tram
khoi luong cua thoc, ap dung theo TC 8373:2010; Ty 1€ %ao n%u én duoc tinh trén
co s& phan tram khoi Iugng gao xat, theo tiéu chuan TCVN 1643:2008.

- Dac diém hjnh thai hat %ao.' Chiéu dai hat, chi€u rong hat va dang hat dugc phan
loai theo ti¢u chuan SES (IRRI, 2014) . ,

.. 1 Chi€u dai hat gao lat: Do chi€u dai ngau nhié€n cua 30 hat gao sau khi boc vo trau
101 tinh gia tri trung binh. Phan loai gao dua vao chiéu dai hat theo ti€u chuan SES nhu
sau: Hat ngan (< 5,50 mm); Hat trung binh (5,51 - 6,60 mm); Hat dai (6,61 - 7,50 mm)
va Hat rat dai (> 7,50 mm). . . _ .

+ Chiéy rong hat gao 1at: Do chiéu rong ngau nhién cua 30 hat gao sau khi dugc
boe bo vo trau roi tinh gia tri trung binh. Phan loai hat gao dwa vao chieu rong hat theo
Elél,:l), cgluén )SES nhu sau: Hat hep (< 2,5 mm); Hat trung binh (2,5 - 3,0 mm); Hat rong

> 3,0 mm). 3 3

+ Dang hat: Dang hat dugc phan loai dua vao ty 1€ gitia chiéu dai va chiéu rong
cua 10 hat gao mau ¢ trén. Phan loai dang hat theo ti€u chuan SES nhu sau: Hat tron
gt}”/ 1¢ D/R <'1,1); Hat ban tron (‘8"/ 1€ D/R tu 1,1 - 2,0); Hat thon (ty 1€ D/R tu 2,1 -

,0); Hat thon dai (t?’r 1¢ D/R > 3.,0). . _

- Dac tinh hoa [y cua gao: Nhié€t do hoa ho dugce danh gia thong qua murc do phan
huy kiém, theo TC 5715:1993; Do trén5g7bac cua hat gao theo TCVN 8372:2010;
Ham luong amylose xac dinh theo TCVN 5716-2:2017; Ham lugng protein dugc xac
dinh theo phuong ph]e;lﬁ Bradford, st dung duong chuan dé tinh toan két qua.

. Phuong phdp danh gia chat luong com cam quan theo, TCVN 8373:2010. Cac chi
tiéu danh gia chat luong cam quan gom mui thom, do trang, d¢ déo va vi ngon. Phan
loai ¢chag lu’qn§ cam,quan nhu sau: .9 L

Rat tot: > 18,6 diém; Kha: 15,2 - 18,5 diém; Trung binh: 11,2 - 15,1 diém; Kém:
7,2 - 11,1 diém va Rat kém: < 7,2 diém. ,
2.3,2.7. Cdc chi tiéu vé hi¢u qug kinh té ' o,

- Tdng thu (1.000 d/ha) = Nang suat thyc thu trén 1 ha x hglé} ban thoc tai tho1 diém thu hoach.

- Tong chi (1.000 d/ha) = Cac chi phia san xuat tai thoi diém nghién ctru gom cac loai

phan bon, thuoc bao ve thuc yat, cong thué.

- Loi nhuan (1.000 d/ha) = Tong,thu - Tong chi.

2.3.2.8. Cac chi tiéu hoa tinh dat _ , - _

_Phuong ha’lg _ldky, mau: Trudc thi nghiém lay mot mau djt dai dién tai khu vuc

%hlén,cﬁ:u. ay khi két thuc thi nghiém mo1 cong thire dugg 1?1;7 moOt mau riéng biet.
au dat duoc lay ¢ do sau fur 0 - 20 cm, theo phuong phap lay 5 di€ém chéo goc trong

0 thi nghiém, sau do tron déu.dé tao mau tong hop. Mau sau khi thu dugc cho vao tii

nilon, budc kin va ghi nhan day du. , .

Phuong phap phdn tich: Cac chi tiéu hoa hoc co ban cug dat dugce phgn tich gom
pHkci, hop chjt htru co, dam tong so (N), P,Os tong so0, K»O tong so, dam dé tiéu, P,Os
d€ ti€u, K,O d€ tiéu. Phan tich dugc thuc hi¢n theo cac ti€u chuan Viét Nam hién hanh.
2.3.3. Phuong phap phan tich va xir ly s0,li¢u , . .

Cac s0 li¢u thu thap, tir thi nghiém dugc tong hop va xur 1y thong ké ba(I)\]gGm tinh gia

trj trung binh bang phin mém Microsoft Excel; phan tich phuong sai (ANOVA) va so



5

sanh trung binh bang phép thir LSD & mirc ¥ nghia 5% duoc thuc hién véi sy hd tro
ctia phan mém Statistix phién ban 8.2.

CHUONG 3. KET QUA NGHIEN,CUU YA THAO LUAN

3.1. PANH GIA PAC PIEM DI TRUYEN CUA GIONG NEP NGI SA HUYNH
BANG CHI THI PHAN TU VA HINH THAJ, PONG THQOI PHAN TIiCH CAC PAC
PIEM NONG SINH HQC PAC TRUNG CUA GIONG NEP NGU SA HUYNH
3.1.1. Panh gia da dan%ldl truyen cua giong nép NE u Sa Huynh bang chi thj phén tir

~ Sy dung 108 chi thi SSR {rén ]2 nhiem sac the, danh §1a da dang di truXen 100
mau nép Ngu Sa Huynh va 6 mau nép Ngu Binh Dinh. C6 48 chi thi da hinh (44,44%)
tao ra 193 alen (2-8 alen/locus, trung binh 4, 028 RM6314 va RM316 cho 8 alen Gla
trj PIC dao dong Q,33-0,87, trung bmh 0,61. Chin mau nép Ngu Sa Huynh c6 muc
tuong dong di truyén > 90%.

Bang 3.1. S6 allele va gid tri PIC ciia cdc chi thi SSR phén tich véi 106 mdu nép Ngw

STT | ChithiSSR | NST | TOD850 | kich thuge (bp) | G340
[ [RMT40 I 3 190 =200 0,63
2 [RMI0843 I 5 180 — 200 0,73
3 |RMI0890 1 3 205 - 210 0,66
4 |RMIOIIS 1 g 240250 0,72
5 [RM284 1 3 147155 0,57
6 [RM221 2 3 220 =230 066
7 | RMI06 2 2 300=350 056
8 [RMI154 2 2 165-199 0.45
9 [ RMTI 2 3 210—230 0,56
[0 [ RM347 3 4 207 =240 048
[1_| RM3867 3 4 210 - 230 0,74
2 | RMI48 3 6 190210 0,43
13 [ RM23] 3 6 200 =210 0,67
14 [ RM514 3 7 240-280 0.86
[5 | RM317 g 2 146 — 166 0.46
[6 [ RMII55 g 3 200 — 245 0.40
[7 | RMS551 g 3 168-214 0.75
I8 |RM6314 g 3 142169 0.87
19 [RMI22 5 g 205 —230 0,64
20 |RMI3 5 5 190210 0,63
21 [RM5948 5 g 138145 0,49
22 [RM334 5 5 146 — 197 0,58
23 [RM454 6 3 267 =290 0:40
24 [RMI90 6 3 104 - 124 0,65
25 [RM510 6 5 220230 0,67
26 | RM21539 7 2 205210 0.45
27 RM3436 7 3 200=210 0.73
28 RM455 7 3 130 =140 058
29 RMA4T8 7 4 200-215 036
30 [RM346 7 5 140 — 160 0,68
31 [RM547 3 5 200=210 049
32 [RMI52 3 3 [75 - 200 0,63
33 [RM284 3 z 141 — 149 0,43
34 [RM433 3 5 222-232 0,66
35 [RM24013 9 6 215220 0.42
36 | RM23662 9 3 210—220 0,64
37 [RM316 9 3 195220 0,84
38 [RMI7I 10 7 321353 0,73




STT | ChithiSSR | NST | TOD850 | ich thuge (bp) | G3
39 | RM484 10 3 291 —299 0,48
40 |RM333 10 3 164 - 215 0,33
41 |RMI11049 11 4 200 -210 0,74
42 | RM536 11 7 230 — 268 0,71
43 | RM224 11 2 120 — 157 0,41
44 | RM277 12 3 115125 0,54
45 | RM463 12 4 210 —225 0,52
46 | RM 270 12 5 110 —140 0,77
47 | RMS5364 12 3 150 — 160 0,66
48 |RM12 12 3 162 — 184 0,74

Gid tri nho nhat 2 - 0,40

Gid tri trung binh 4.03 - 0,61

Gid tri Ion nhit 8 - 0,87

Tong 193 - -
"Phan tich UPGMA (NTSYS-pc 2.11a, hé s6 Jaccard) v4i 106 mau nép Ngu cho

hé sb trong dong 0,41-0,98. Tai 0,41 hinh thanh hai nhém (A, B); 60,55, A chia thanh
Al (11,32%), A2 (12 26%) A3 (21 7%), B thanh B1 (16,04%) va B2 (38 68%). Trong
100 map nép Ngu Sa Huynh, c6 9 mau (NHS-4, -18, -20, -22, -23, -35, -85, -86, -87)
c0 hé s6 twong dong di truyén >90%.
3.1.2. Panh gia da dang di truyen cac miu nép Ngu dua vao mdt s, tinh trang chinh

, Bang 3.2 cho thay, thoi gian sinh truong (TGST) cua cac gidng nép chiu anh huong di
truyen va moi truong, dao dong tur 106 - 132 ngay. C6 44 mau ngan,ngay (41,51%), 58 trung
ngay (54,72%), 4 dai ngay (3,77%) va khong ghi nhdn mau cyc ngan.

Bdang 3.2. Phan nhom 106 mau giong nép dwa vao tho‘z gian sinh truong

Nhom tinh trang S6 lwgng glong Ty 1€ (%)
Cuc ngan ngay (< 100 ngiy) 0 0
Ngén ngay (100 - 115 ngay) 44 41,51
Trung ngay (116 - 130 ngay) 58 54,72
Dai ngay (> 130 ngay) 4 3,77

Bang 3.3 cho thay, chi€u cao cay dao dong tur 115 - 154,9 cm; 104 mau >120 cm
(98,11%), chi 2 mau cao trung binh (100 - 120 cm, 1,89%) va khong c6 mau ban lan,
Bang 3.3. Phdn nhom 106 giong lua nép truyén thong theo chiéu cao cdy va so
nhanh hiru hiéu/cay

Nhém tinh trang S6 lwong miu giong Ty 18 (%)
Chiéu cao ciy (cm)
<100 cm (Béan lun) 0 0
100 - 120 cm (Trung binh) 2 1,89
> 120 cm (Cao) 104 98,11
S6 nhanh hiru hiéu/cay
< 5 nhanh (it) 103 97,17
5 - 8 nhanh (Trung binh) 3 2,83
> 8 nhanh (Cao) 0 0

Chiéu dai bong dao dong 21 - 30,3 cm; 20 75% mau trung binh (20 - 25 cm)
72,64% dai (26 - 30 cm), 6,61% rat da1 (>3O cm). S6 hat chiac/bong tir 30 - 147; sb
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bong/m? tir 146387, cho thiy bién dong 1on. Ty 1€ hat 1ép 1,12 - 40,3%; kh01 luong
1.000 hat 31,08 - 41,02 g, trong d6 39,62% mau cao (30 - 35 g) 60,38% rat cao (>35
2). Nang sut ca thé 24 66,9 g/khom trung binh 41,24 g. Dya trén dac diém nong dan
cung cap, cung danh gia kleu gen va kiéu hinh, 43 chon dugc 6 mau nep Ngu Sa Huynh
(NHS 18, -20, -22, -23, -35, -85) ¢6 muc twong ddng di truyén >90% dé str dung cho
cac thi nghlem tlep theo
3.1.3. Pic diém nong sinh hoc dac trung cua giong nep Nglr Sa Huynh
3.1.3.1. Banh gid dic diém nong sinh hoc dac trung cua glong nép Ngu’ Sa Huynh
Ket qué Bang 3. 4,3.5va 3.6 mo ta dac diém hinh thai cta 29 chi ti€u nong sinh hoc
glong nép Ngu Sa Huynh Phan lon chi ti€u on dinh gura hai vu, M6t s6 chi ti€u bién dong
gitta vy nhu: phan bé séc t6 antoxian 14, sac td vo trau, va do dai giai doan trd (vu mua: 4 -
7 ngay; vu dong xuan: >7 ngay)
Bang 3.4. Mot s6 dic diém vé sic td ciia gidng nép Ngu Sa Huynh

TT| Bic diém hinh thai Vu Mua Vu Dong Xuin
Mirc bi€éu hién | Piém | Mirc biéu hién | Diém
1 | Sac t6 antoxian la mam Rat it 1 Rat it 1
2 | Maube 14 gbc (12 dudi cung) Xanh 1 Xanh 1
3 | Mite d6 xanh cita 14 Xanhtung | s | Xanh trung binh | 5
4 | Sacto antoxiancuala Co 9 Co 9
5 | Suphanbosictoantoxian | cpj e gyiénls| 2 | Chicoodinh | 1
6 | Sac t6 antoxian cua be la Co 9 Co 9
7 | Miic d0 sac to antoxian cua be 1a Rat nhat 1 Rat nhat 1
8 | Long ¢ phién la It 3 It 3
9 | Sac t6 antoxian cua vo trau Nhat 3 Rat nhat 1
10 | Sac t6 antoxian cua dot than Co 9 Co 9
Murc do sac to antoxian cua
11 36t than Nhat 3 Nhat 3
12 | Rau cua bong Co 9 Co 9
13 | Mau rau cua bong Vang nhat 1 Vang nhat 1
14 | Su phan b6 rau cuia bong Co6 to1 %4 bong 4 Cé té1 7. bong 4
15 | Long cua vo trau Trung binh 5 Trung binh 5
16 | Mau cua vo trau Vang 2 Vang 2

Bing 3.5. Mot s6 dic diém vé trang thdi ciia giong nép New Sa Huynh

TT | Pic diém hinh thai VuMua Vu Dong Xuan
Mikc biéu hién Pi€ém Mikc biéu hién Pi€ém
1 | Trang thai phién 14 dong | Nura thrfmg 3 Nura théng 3
2 | Tap tinh sinh trudng Ping | Ping 1
Trang thai bong lién

3 quan véi than Guc nhe 3 Guc nhe 3

4 | b dai giai doan trd Trung binh: 4-7 ngay 5 Dai: Hon 7 ngay 9

5 | B thoat co6 bong Thoat hoan toan 9 Thoat hoan toan 9

6 | Do cling cay Hrat et bay v Hetivis 5 Hau hét cay binghiéng | 5
Ay 12 Trung binh: céc 14 trén Trung binh: cac 14

7 |DBotanla bién vang > trén bién vang >
o Trung binh 10 - 50% Trung binh 10 -

§ | DO rung hat sO hat rung > 50% s0 hat rung 5
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Bing 3.6. Ddc diém vé mau sdc va chdt wong hat gao nép Ngw Sa Huynh

. Vu Mua Vu Dong Xuin
TT Dacdiem hinh thai | b bidu hien | Diém Mite DIEU | pigm
1 | Mau sac hat gao lat Trang 1 Trang . 1
2 | Huong thom hat gao 14t | Thom nhe Thom nhe
Chat lugng com:
- Pénh gia chung Tét 19 | Tbt 19
3 |- M com Thom, dac 4 Thom, dac 4
trung trung )
- Do trang com Rat trang 5 Rat trang 5
- D6 mém déo com Reftt mém déo 5 Ré:lt mém déo 5
- Vingon com Rat ngon 5 Rat ngon S
4 | Nhiét hoa ho Tmng binh 4,5 Tmng binh 4,5
5 | Bd bac bung Rat bac >2.0 | Rat bac >2.0
Bang 3.7 cho thay cac giong nép ngan ngay (97 - 121 ngay), cao 118,9 - 124,8 cm,
2,9 - 3,2 nhanh/cay (2,1 nhanh htru hi¢u), 12,9 - 14,3 14/cay. La dai 29,5 - 31,6 cm,

co

rong 1,3 - 1,4 ¢m; dién tich 14 dong 28,5 - 29,3 cm2. BGng da1 25,4 - 26,5 cm vo1 91,3
- 105 4 hat chac, ty 1¢ 1ép 12,6 - 22,1%. Hat thoc ¢6 rau dai 1,4 - 1,8 cm; hat dai 6,0 -
6,5 mm, rong 2,0 mm; khoi luong 1.000 hat 32,4 - 33,2 g (nhom hat to). Gao dai 4,1 -
4,2 mm, rong 1,6 - 1,7 mm. Nang suat ly thuyé€t 63,9 - 74,2 ta/ha, thuc thu 32,0 - 40,0
ta’ha. Ham lugng amylose 1,89 - 1,93%, protein 8,07 - 8,14%; ti I¢ gao lat 75,22 -
75,31%, xat 69,67 - 70 ,63%, nguyén 55,03 - 57, 88%

Bdng 3.7. Mot SO chi tiéu sinh truong phat trlen nang sudt va phdm chdt giong nép

Neou Sa huynh
Y en . Két qua (X + SE)

TT Chi tieu Don vi Vu Mia Vu Pong Xuan
1 | Thoi gian sinh trudng Ngay 97 £8.,5 121 £10,6
2 | Chiéu cao cay Cm 118,9+9,73 1248 £ 11,02

S6 nhanh
3 |- So nhanh téi da nhanh/cay 3,2+0,17 29+0,16
- S6 nhanh hitu hiéu nhanh/cay 2,1+0,11 2,1+0,13
La
- Chigu dai phién 14 cm 31,6 £ 3,01 29,5 + 1,89
4 | - Chiéu rong phién la cm 1,3+0,09 1,4+£0,13
- SO 14 trén cay la 12,6 + 0,96 14,3 +£1,08
- Dién tich 14 dong cm? 28,5 +£2.15 29.3+£1,92
Bong,
- Chiéu dai bong cm 26,5 £ 2,06 254 +2,17
5 |- S0 hat trén bong hat 118,0 £8,93 120,5 + 10,52
- SO hat chac trén bong hat 91,3 +7,05 106,4 +9,36
- Ty 1€ hat 1ép % 22,1 +1,94 12,6 = 1,02
Hat thoc
- théu dai cua rau dai cm 1.4 +0.97 1.8+ 0.10
6 |MhAL mm 6.5+ 0,53 6.0 = 0,45
- Chi¢u dai hat thoc mm 20+018 20+0.17
- Chigu rong hat thoc g 3344369 339 +3.05
- Khoi lvong 1000 hat ’ ’ ’ ’




. en . Két qua (X = SE)
TT Chi tiéu Don vi Vu Mua Vu Dong Xuan
Hat gao
- Chiéu dai hat gao lat

7 |-Chiturong gaolat | 0| YEY0TS | 17i0
EDE{%ng hat gao lat) 33, 264021 245018
Nang suat, )

8 |- Nang suit 1y thuyét tan/ha 6,39 £5,23 7,42 +£5,94
- Nang suat thuc thu tan/ha 3,20+ 2 85 4,00 + 3,86
Chat lugng
- Ham lugng amylose % 1,93 £ 0,057 1,89 £ 0,062

9 |- Ham lugng protein % 8,070,186 8,14 £ 0,137
- Ty 1€ gao lat % 75,22 + 3,763 75,31 £2,85
- Ty 1€ gao xat % 69,67 +3,135 | 70,63 + 3,458
- Ty 1€ gao nguyén % 55,034+ 1,917 | 57,88 £2,065

3.1.3.2. Ddanh gid kha nang chong chiu sdu bénh hgi cia gzong nép Nguw Sa Huynh
Bang 3.8 cho thay bénh dém nau khong Xudt hlen bac la gay hai nhe (1-5%) ca
hai vu. Dao 6n 14, ¢6 bong va kho van xuat hién nhe (1 dlem) trong vu Mua, khong ghi
nhan ¢ vy Pong Xuan. Gidng khong nhlem ray nau; sau cuon la gay hai nhe (1- 10%)
¢ ca hai vu. Sau duc than hai néng (3 diém) & vu Mua, vang mat & vu Péng Xuan - ¢6

thé do su da dang glong

Bing 3.8. Khd ndng chong chiu sdu, bénh hai ciia giong nép New Sa Huynh

Vu Mua Vu Dong Xuin
Chi tieu Mirc bicu hien | Diém | Mitc bicu hién | Diém
1. Bénh hai
V¢ét bénh mau nau ]
A .1z : . hinhkim cham & Khong c6 vét
ODa(; 5(1)5 hai 14 (Pyricularia gifa, chua Xuat 1 bénh 0
W hién vung san sinh
bao tir
Pao 6n cb bong \Yg‘leit (E%I rlf Ct()) 6tr11ren 1 Khéng c6 vét 0
(Pyricularia oryzae) hodc trérig gié C%p ) bénh
Bac [a 1-5% dién tich I 1 -5% dién tich I
(Xanthomonas oryzea) vét bénh trén 14 vét bénh trén 14
A3 Vét bénh thap A ia
Kho van "0 X Khong ¢o tri¢u
(Rhizoctonia solani) Egg CZE%A’ chiéu 1 ching 0
Dom nau Khong co vét 0 Khong co vét 0
(Curvularia lunata) bénh bénh
2. Sau hai
~ 11-20% s6 danh
Duc than ST R S
(Scirpophaga incertulas) lc;l;gt hogc bong 3 Khong bi hai 0
Cudn 12 ' N 1-10% cay bi
(Cnaphalocrocis 1-10% cay b1 hai 1 hai 1
medinalis)
Ray nau Khong bi hai Khong bi hai
. 0 0
(Nilaparvata lugens)




10

3.2. NGHIEN CUU XAC PINH LUQNG GIONG GIEO SA TOI UU, PHU HQP
VOl DIEU KIEN CANH TAC TAI PIA PHUONG
3.2.1. Anh huéng ciia lwong giong gieo sa dén mot so chi tiéu sinh truéng ciia gidng nép
Ngu Sa Huynh

Bang 3.9 cho thay chiéu cao cay ting theo lugng gidng, cao nhat & 140 kg/ha
(120,4 cm vu Mua; 125,9 cm vu Pong Xuén). S6 14 khong bi anh hu’O'ng (12,6 -1291a
vu Mua; 14,3 - 14,5 14 vu Bong Xuan) TGST khong doi theo lugng gidng nhung phu
thudc mua: 97 ngay (Mua) 121 ngay (Pong Xuan).

Bing 3.9. Anh huong ciia lirong gzong gleo sa dén chiéu cao cdy, sé 1d va thoi gian
sinh trieong cia giong nép New Sa Huynh

Luwong Vu Mua 2022 Vu Pong Xuan 2022-2023
vy Chiéu £ 1 Thoi gian Chiéu z 1. | Thoigian
(lg(";lﬁ%) cao cay (IS{:/) cl; ) sinh trueéng | cao cay (lzsi;)ci‘la) sinh truwéomg
ST | (cmycay) Y| (ngay) " | (cm/cay) Y| (ngay)
60 1 16,8: 12,7 97 122,8° 14,3* 121
80 117,3> 12,9 97 123,1° 14,3° 121
100 (d/c) | 119,0® 12,6 97 124,6° 14,4 121
120 119,9% 12,7 97 125,0%° 14,4* 121
140 120,4* 12,6° 97 125,9% 14,5° 121
CV(%) 9,1 10,2 10,6 8,9
LSDy s 2,15 0,56 1,20 0,43

Bang 3.10 cho thay, vu Muia 2022, s6 nhanh 3,1 - 3,5/ciy, nhanh hitu hi¢u 1 9-23;
tang luong glong (60 — 140 kg/ha) lam giam s6 nhanh thap nhat & 140 kg/ha, sai khac
c¢6 ¥ nghia so voi ddi ching (100 kg/ha). Vu Bong Xuan 2022 - 2023, tong nhanh 2,9 -
3,3, hiru hiéu 2,1 - 2,2; cao nhat & 60 kg/ha nhung khong sai khac thong keé. Ty 1€ nhanh
hiru hi¢u vu Mua dat 63 2 - 65,4%, cao nhit ¢ ¢ 60 kg/ha, khong sai khac gilra cac muc. Vu
Dbong Xuén cao hon (66 1 - 74,6%), cao nhét & 120 kg/ha; 60 va 80 kg/ha sai khac c6 y
nghia so voi ddi chimg va miic cao hon. Nhin chung, Pong Xuan cho ty 1& nhanh hitu
hi¢u cao hon Mua. ) ) )

Bdng 3.10. Anh huong cua luong giong gieo sa dén kha nang de nhanh cua giong

nép Ngw Sa Huynh
Vu Mua 2022 Vu Dong Xuén 2022-2023
Luon " . A 18 - . .
ciong. | Tong sb oo WK ITéng 6 | Sénhanh | Ty1e
(kg/ha) | nhanh/ hifu hitu hiéu/ nhanh/ | hitu hiéu/ | nhanh hiru
Cay A a . cay cay hi¢u/cay
hiéu/cay cay
60 3,5° 2,32 65,4* 3,32 2,28 66,1°
80 3,42 2,28 64,7% 3,1% 2,12 66,0°
100 (d/c)] 3,3° 2,1%® 63,2° 2,9° 2,12 72,9
120 3,3 2,1 64,0? 2,9° 2,1° 74,6
140 3,1°¢ 1,9° 63,2% 2,9° 2,1° 72,22
CV(%) | 10,6 9,0 10,5 6,1 8,0 9.4
LSDy s 0,18 0,21 2,57 0,37 0,17 576

Béang 3.11 cho thay, vu Mua 2022, 1a dong dai 30,20 - 35,69 cm, rong 1,27 -
1,32 cm, dién tich 27,98 - 31,82 cm?; dai va dién tich cao nhat ¢ 140 kg/ha, rong nhat
¢ 60 kg/ha. Vu bong Xuan 2022 2023 la dai 27,60 - 30,16 cm, rong 1,37 - 1,49 cm,
dign tich 28,72 - 29,57 cm?; dai nhat & 140 kg/ha, rong nhat ¢ 60 kg/ha, dién tich 16n
nhat ¢ doi chu’ng



11

Bing 3.11. Anh hwéng cia lwong g;'o”'ng gieo sa dén suw sinh trieong 1d dong ciia

giong nép Nguw Sa Huynh

Luon . Vu Mua 2022 _Vu Dong Xuan 2022-2023

018 "Chidudai] Chidu Dién tich Chieu dai Chiéu P

giong L A . . s L A . Dién tich la
la dong rong la la dong | la dong rong la \ 2
(kg/ha) \ 2 \ dong (cm”)
(cm) dong (cm)| (cm?) (cm) dong (cm)

60 30,20° 1,32¢ 27,98° 27,60° 1,49% 28,72°

80 31,03° 1,31% 28,38° 28,05°¢ 1,47° 28,79
100 (d/c)|  31,70° 1,29 28,70° 29,47° 1,43° 29,57%

120 34,62% 1,28¢ 30,93% 29,81% 1,40¢ 29,22

140 35,69° 1,27¢ 31,822 30,16 1,37¢ 28,86%
CV(%) 8,5 10,1 6,9 7,9 9,6 10,3
LSDy s 1,97 0,02 1,61 0,69 0,03 0,83

3.2.2. Anh huwong cua luwgng giong gieo sa dén su tich lily vat chat kho ciia giong
nép Ngw Sa Huynh

Bang 3.12 cho thay khdi lugng toan cay, thoc va rom ra chiu anh hudng r6 boi luong
gibng. Vu Mua 2022, céc chi ti€u dat cao nhat ¢ 60 kg/ha (toan cay 9,21 g; thoc 3,25 g; rom
5,96 g), nhung hé sb kinh t& thap (0,35), trong khi ddi ching cao nhat (0,38). Vu Dong
Xuan 2022 - 2023, gia tri tuong ng cao nhét cung 660 kg/ha (toan cay 10,53 g; thoc 4,08 g;
rom 6,45 g); hé s6 kinh té 0 ,39 - 0,40, khong sai khac ¢6 y nghia. Gieo sa thua gitp tang
sinh truong va tich Iy sinh khdi; mat do cao lam giam nang Suét.

Bing 3.12. Anh huong ciia lu’o’ng glong gieo sa dén sw tich lily vit chat khé cia

giong nép Ngu Sa Huynh
Lugng giéng Khoi luwgng (g/cay) .
(kg/ha) Toan cay Thoc Rom ra He s::)é,klnh
Vu Mua 2022
60 9,21° 3,25¢ 5,96 0,35°
80 8,51° 3,03° 5,48? 0,36%
100 (d/c) 7,91°¢ 3,01 4,90° 0,382
120 7,87°¢ 2,93¢ 4,94° 0,37*
140 7,39¢ 2,67° 4,73° 0,36%
CV(%) 10,2 94 8,2 10,0
LSDg s 0,53 0,10 0,50 0,02
Vu Dong Xuén 2022-2023
60 10,53¢ 4,08° 6,45? 0,39
80 9,601° 3,79° 5,82° 0,39
100 (d/c) 8,76° 3.,48° 5,28° 0,40
120 8,67° 3.,44¢ 5,23¢ 0,40
140 8,279 3,21¢ 5,06° 0,39
CV% 9,0 8,9 8,6 10,5
LSDos 0,20 0,11 0,14 0,01

3.2.3. Anh huwong cua lu’0’ng giong gieo sa dén mot so loai sau, bénh hai chinh

Bang 13 cho thay nep Ngu’ Sa Huynh nhiém siu benh cao hO’Il 0 vu Mua 2022.
Pao 6n cd bong, khd van, sau cudn 14 (diém 1) va sau duc than (diém 3) ghi nhan trong
vu Mua; dao On la nhe, riéng 140 kg/ha dat diém 2.Vu Dong Xuan chi 140 kg/ha nhlem
nhe mat s6 d01 tuong (dlem 1). Bac 14 va sau cudn 14 nhe & ca hai vu; d6m ndu va ray
nau khong xuat hién.



12

Bing 3.13. Anh hwéng cia lwong gio”'ng gieo sa dén tinh hinh sdu bénh hai chinh trén

giong nép Ngu Sa Huynh )
DVT: Piem
Lugng Paoon| Dao on | Khé| Pém [Sau duc S?u DAL A
(l%;.{(;ﬁg) lfai la| co °b”ng Bacla van| nau | than culfﬁlﬁla Ray nau
Vu Mua 2022
60 1 1 1 1 0 3 1 0
80 1 1 1 1 0 3 1 0
100 (d/c) 1 1 1 1 0 3 1 0
120 1 1 1 1 0 3 1 0
140 2 1 1 1 0 3 1 0
Vu Dong Xuan 2022-2023
60 0 0 1 0 0 0 1 0
80 0 0 1 0 0 0 1 0
100 (d/c) 0 0 1 0 0 0 1 0
120 0 0 1 0 0 0 1 0
140 1 0 1 1 0 1 1 0

3.2.4. Anh huong cua lu’0’ng giong gleo sa den cac yéu t6 cau thanh niing suat
Bang 3.14 cho thay s0 bong/m? cua glong nép Ngu: Sa Huynh ting theo luong giéng

gieo sa, dat cao nhat & mirc 120 kg/ha rdi giam nhe & 140 kg/ha. Vu Mua ghi nhén 185,3—

227,7 bong/m?, vu Dong Xuén cao hon (181,7-234,3 bong/m?). Chiu dai bong vu Mua dai

hon vu Bong Xuan. S6 hat chic/bong va kh01 luong 1.000 hat cao hon & vu BPong Xuan.

Ty I€ hat chac cling cao hon trong vu Dong Xuan (84,89-88,48%) so v6i vu Mua (75,19—

81,65%), cho thay diéu kién mua vu nay thuén lgi hon cho két hat.

Bing 3.14. Anh hwéng cia hrong glong gieo sa dén cdc yéu té cdu thanh nang sudt
cua giong nép Ngw Sa Huynh

Lugng | Sébong/ | CMSU | s§ Sbhat | Tyle | |Khoi
giong m? bone | hat/bdng | chac/bong | hatchac | ; gop l%at
(kg/ha) | (bong) | US| (hat) | (hat) | (%) | T
Vu Mua 2022
60 18537 | 27.8 | 127,71 9507 [ 75,19° 32,0°
80 2053 | 26,9° | 119,3° 0245 | TTAT® 32,67
100 (@) 2163° | 26,5° | I117.5° OL6" | 77,08® 32,3
120 232.,0° | 26,1 | 117.3° 01,5° | 78,03® 32,0°
140 227, | 255° | 1063 86,7° | 81,65 31,5°
CV (%) | 10,6 74 10,8 7.9 04 10,3
LSDoos | 8,32 0.93 6,67 1,36 3,164 0,47
Vu Dong Xuan 2022-2023
60 81,7 | 263 | I132,0° [17,0° | 88,04 34.0°
80 196,0° | 25,6® | 126,0° 11,5 | 88,48° 34,6°
100 (/)| 212,7° | 255° | 12T 106,3° | 87,34® 33,57
120 2343 | 252® | 1199 104,° | 36,88% 33,I°
140 228.7° | 248° | 1155 03,17 | 84.89° 32,7
CV (%) | _ 92 6.4 10,3 8,1 10,7 10,9
LSDoos | 6,47 1,27 443 2,56 3,131 0,41

3.2.5. Anh huéng cua lu’0’ng glong gieo sa dén niing suat, kha niing tich lily carbon
va hip thu CO; ciia glong nép ngu Sa Huynh

Bang 3.15 cho thay nang suat nép Ngu Sa Huynh khac biét gitra hai vu va chiu
anh huong 16 boi luong gidng. Vu Mua 2022, nang suat ly thuyét 5,85-6,80 tin/ha,
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thuc thu 2,90-3,41 tan/ha; vu Pong Xuan 2022-2023 tang lén 7,33-8,08 t,a?'tn/ha va
3,53-4,15 tan/ha. Gieo 120 kg/ha luén cho ndng suat cao nhat, vuot doi chung
(100 kg/ha) & ca hai vu. , )

V¢ sinh hoc, tai mirc 120 kg/ha, sinh khdi, tich liiy carbon va CO; hap thu dat
cao nhat, dac bi€t ¢ vu Dong Xuan (10,45 tan/ha, 4,81 tan/ha va 17,62 tan CO2/ha).
Bdng 3.15. Anh huong cua luong giong gieo sa den nang suat, tich lily C va hap thu

CO; cua giong nép ngu Sa Huynh )
DVT: Tan/ha

Lugng Néng suat , Luwon
giong Ly, Thuc Sinh hoc Lqunl% C tich CO: hﬁgp
(kg/ha thuyét thu - y thu
Vu Mua 2022
60 5,85°¢ 2,90° 8,22° 3,78 13,87
80 6,18° 3,00¢ 8,43 3,88 14,22
100 (d/c) 6,39° 3,24° 8,52 3,92 14,37
120 6,80° 3,412 9,16 421 15,45
140 6,22° 3,24° 9,00%® 4,14 15,17
CV% 10,1 8,6 9,5 - -
LSDos 0,23 0,11 0,80 - -
Vu Dong Xuan 2022-2023
60 7,43° 3,53¢ 9,11¢ 4,19 15,37
80 7,55° 3,70¢ 9,38° 4,32 15,83
100 (d/c) 7,57° 4,07% 10,26 4,72 17,30
120 8,08? 4,152 10,452 4,81 17,62
140 7,33° 3,99° 10,30* 4,74 17,36
CV% 10,5 9,2 10,6 - -
LSDo s 0,30 015 025 - -

3.2.6. Anh huwong cug Iwgng giong gieo sa den hi¢u qua kinh té
Bang 3.16 cho thay hi€u qua kinh t€ khac bi€t gitra hai vu. Lo1 nhuan vu Mua 2022
dat 20,6 - 29,6 triéu dong/ha; vu Dong Xuan 2022 - 2023 tang 1én 33,8 - 44,9 tri¢u dérﬁ/ha.
Gieo 120 kg/ha luon cho loi nhuan cao nhat, vuot do1 chimg 100 kg/ha. Tai Quang Ngai,
gieo 120 kg/hg giap tang nang suat 2,0 - 6,3% va thu nhgp 1,1 - 3,0 triéu dong/ha so voi
muc truyén thong, cho thay day la lugng giong phu hop de nang cao hi€y qua san xuat.
Bing 3.16. Anh hwong cia lwong giong gieo sa den hiéu qua kinh té san xuat giong

nep New Sa Huynh
Vu Mua 2022 Vu Dong Xuan 2022-2023
Lugng | Nang | Tong | Tong | Loi Nin Tong | Tong | Loi
giong | suat | thu | chi | nhuin ’2 | thu | chi | nhuin

(kg/ha) |(tAn/ha | (triéu| (tridu| (triéu (tgﬁ?lfa) (triéu | (triéu | (triéu

) d/ha) | d/ha)| d/ha) d/ha) | d/ha) | d/ha)
60 290 | 58,0 | 374 20,6 3,53 70,6 36,8 33,8
80 3,00 | 60,1 | 37.8 223 3,69 74,0 37,2 36,8
100 (d/c) | 3,24 | 64,8 | 38,2 26,6 4,07 81,4 37,6 | 438
120 341 | 68,1 | 38,6 29,6 4,15 82,9 38,0 | 449
140 324 | 64,8 | 39,0 25,8 3,99 79,9 384 | 41,5
3.3. NGHIEN CUU XAC PINH LIEU LUQONG PAM VA KALI PHU HQP CHO
GIONG NEP NGU SA HUYNH ] .
3.3.1. Anh huwong cua liéu lwgng phian dam va Kali dén sinh trwdng, phat trién cia
giong nép Ngu Sa Huynh ) ]
3.3.1.1. Anh huong cua liéu lugng phan dam va kali dén mgt so chi tiéu sinh truong
ciia giong nép Ngw Sa Huynh ,
Béng 3.17 cho thay chiéu cao cay dao dong 115,83 - 145,68 cm, cao nhat & cong thirc
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120 kg N/ha + 90 kg K2O/ha; sy khac bi€t gitra cac t6 hop c¢6 ¥ nghia théng ké (p <0 ,05).
Cay vu bong Xuan cao hon vu Mua, cho thdy anh hudng ctia phan bon, mua vu va diéu
kién canh tac bén canh yeu t6 di truyén.
S6 14 cao nht ciing & cong thuc trén: 12,80 la/cay (vu Mua 2023) va 14,27 1a/cay (vu Dong
Xuan 2023 - 2024), cho thay hiéu qua 1o rét trong phét trién b 14.
Thoi gian sinh tru’ong tang theo mirc N va K; vu Mua 2023 kéo dai 95 - 100 ngay, vu Dong
Xuan 106 - 120 ngay, dai nhét & murc 120 kg N/ha.

Bing 3.17. Anh huong cia liéu liong phan dam va kali dén chiéu cao cdy, sé ld va

thoi gian sinh truon

Vu Mua 2023 Vu Dong Xuin 2023-2024
Lwong | Lwon ‘A Thoi gian <A Thoi gian
Kz'Og N . Chicu S6 1a sin% Chicu S6 14 sin%
(kg/ha) | (kg/ha) (2?1(1)/5237) (1a/cay)| truwdéng (i?g/ggy) (la/cay) | truwong
y (ngay) y (ngay)
0 115,83 | 11,675 95 118,72% | 12,93" 106
40 118,73™ | 12,00 95 131,76 | 13,13 115
0 80 126,01" | 12,20 100 136,79 | 13,20 115
120 135,77 | 12,53 100 140,61 | 13,40™ 120
0 116,937 11,607 95 119,23% | 13,007 106
40 122,305 | 12,0 95 135,97 | 13,33™ 115
30 80 129,43° | 12,13" 100 138,85 | 13,47 115
120 137,97 | 12,607 100 142,41 | 13,53° 120
0 118,077 | 11,93 95 119,53% | 13,13 106
40 127,935 | 12,277 95 137,54 | 13,537 115
60 80 140,60° | 12,53 100 145,257 14,07° 115
120 141,837 | 12,47 100 144,61%" | 14,20° 120
0 119,87% | 12,07% 95 119,89 | 13,207 106
40 129,83° | 12,33"" 95 138,29 | 13,53° 115
90 80 142,87% | 12,677 100 144,25" | 14,207 115
120 143,01° 12,80° 100 145,68 14,277° 120
LSDxk 0,94 0,23 - 1,03 0,23 -
LSDn 1,04 0,21 - 1,3 0,14 -
LSDk 2,03 0,41 - 2,59 0,34

3.3.1.2. Anh huong cua licu lwong phan dam va kali dén khd ning dé nhanh cia
gtong nep Nguw Sa Huynh

Ket qua Bang 3.20 cho thay, s6 nhanh va nhanh hitu hiéu/cay khac biét ¢ y nghia gilra cac
td hop phan bon (p<0 05) trir ty 1& nhanh hitu hiéu vu Péng Xuan. S6 nhanh dao dong
2,0-3,5 (vu Mua 2023) va 1,9-3.,1 (vu Dong Xuan 2023- 2024) cao nhat ¢ cong thire
120 kg N/ha+ 90 kg K:>O/ha. Cong thirc nay ciing cho s6 nhanh va nhanh hitu hiéu cao nhat
¢ ca hai vu: 3,47 va 2,27 (vu Mua), 3,13 va 2,33 (vu Bong Xuén). Ty 1€ nhanh hiru hi¢u
cao nhét (65, 97% va Tl 46%) ghi nhan 6 mirc 80 kg N/ha + 60 kg K-O/ha.

Bing 3.18. Anh huong ciia liéu lwong phdn dam va kali dén khd ndng dé nhénh

Vu Mua 2023 Vu Dong Xuan 2023-2024
Luopg | Lugng | 5§ | Sénhanh | Y16 s6 | S6 nhénh| Ty 18 nhanh
(k h a) | (ke/ha) | Mhdnh | hiru hi¢u | o Sie | nhdnh | hive higu|  hiru higu
8 8 /cAy /iy %) /cay /cay (%)
0 2,20 T,40¢ 63,52 | 2,03® I,40° 68,84°
30 [ZAT% [ 1,607 64,74 2,075 | 1,53 T4, 24"
80 [ 2,80% | 1,93% 69,IT" | 2,40 | 1,87 7791

0 120 3,00™ 2,00™ 67,16% 2,67 1,93° 72,34%
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Vu Mua 2023 Vu Dong Xuin 2023-2024
08 | MUK | 88 | Sémhanh | GNE| s6 | SO nhinh TY 16 nhinh
(kg/ha) | (kg/ha) nhanh | hiru hi¢u hiiu hiéu nhanh | hitu hieu| hiru hi¢u
/cay /cay (%) /eay ecay (%)
0 2,27 1,47® 64,657 2,008 1,37 68,96"
40 2,677 I,73% 65,48" 2,53 | 1,80°" 71,437
30 80 3,00% 2,007 67,167 2,707 [,93° AWAK
120 [ 3,20 Z2,07™ 64,88" 2,93%F 2,00° 68,25"
0 2,27 1,438 63,38" 2,07¢ 1,437 69,39°
40 2,90 I,87°F 64,347 2,737 [,93° 70,947
60 80 3,337 2,20™ 65.97° 2,937 | 2,27 77,46
120 3,407 2,20™ 64,637 3,00 2,27 75,79°
0 2,50 [,53® 61,457 2,27® 1,57 69,36"
40 3,07 1,93 62,927 2,737 2,03 74,27
90 80 3,407 2,207 64,757 3,00 2,27 75,937
120 3,477 227" 65.,47° 3,137 2,337 74,58"
LSDx 0,17 0,15 3,39 0,06 0,16 5,60
LSDn 0,13 0,13 5,69 0,11 0,09 5,12
LSDk=N 0,28 0,29 9,54 0,30 0,31 12,23

3.3.1.3. Anh huéng ciia liéu lwong phan dam va kali dén ld dong ciia giong nép Ngw
Sa Huynh
Bang 3.19 cho thay la dong dai nhét (38,11 cm), rong nhét (1,69 cm) va dién
tich lon nhat (44,93 cmz) déu 6 cong thire 120 kg N + 90 kg K2O/ha. Gia tri cao chu
yéu nho chleu dai 14, gop phan ting quang hop va tich lity chat kho giai doan lam
dong - tro.
Bing 3.19. Anh huong cia liéu herong phdan dam va kali dén sinh truong cia la dong

Vu Mua 2023 Vu Pong Xuian 2023-2024
Lwong | Lwong | Chiéu | Chiéu | Dién | Chiéu | Chiéu | Dién
KO N dai rong la tlch l1a dai rong la tlch l1a
(kg/ha) | (kg/ha) | 1A dong | dong g la dong | dong g
(cm) (cm) (cm (cm) (cm) (cm
0 7883 1,295 [ 26,09° | 27,33" | 1,34 | 25,60°

a0 32,07gh | 1,33 [ 29,78 | 31,66 | 1,425 | 3138
0 80 32.97% | 1,37 [ 31,56" | 33,80° | 1,525 | 35,96°

120 | 34,53 | 1,40 | 33,91 [ 33,34 | 1,57 | 37,81
0 3047 | 1,30 | 27,785 [ 29,99° | 1,38™ | 28,90°
40 33,40 | 1,35 | 31,48 | 33,93 [ 1,49 | 354%°
80 | 34,133 [ 1,37 [ 32,78 | 35,01°" | 1,59 | 39,05°

30 120 | 37,07 | LAT™ [ 36,78 [ 36,77 | 1,67° | 42,86™
0 31,875 [ 1,31F | 29,205 [ 30,64 | 1,425 | 30,54°

a0 34,80 | 1,37° | 33,48% [ 34,74 | 1,55 | 37,82

60 80 36,37 | 1,AT™ | 35,77 [ 36,707 | 1,63" | 42,08"
120 3787 | 1,42° | 37,70° [ 37,73 [ 1,65 | 43,50©

0 32,005 | 1,32° | 29,588 | 30,83° | 1,45 | 3135°

40 35,53 [ 1,39% | 34,58 [ 34977 1,60° | 39,08

90 80 37907 | TAT™ | 3745 [ 3737 | 1,69° | 44,16™
120 3793 | 1,42° | 37,83 | 38,11° | 1,68° | 44,93

LSDx 0,86 0,02 0,95 0,50 0,05 1,73
LSDx 0,87 0,03 0,69 0,99 0,03 1,098

LSDk*N 1,75 0,03 1,37 1,99 0,05 2,20




16

3.3.2. Anh h1r0'ng cua liéu lwong phan dam va kali dén su tich liy vt chat kho
trong cay giong nep Ngu Sa Huynh
Béng 3.20 cho thay khdi luong toan ciy cao nhit & to hop 80 kg N + 60 kg K>O/ha (10,78 g
vu Mua; 11,30 g vu Dong Xuan), cho thay sinh khéi phu thudc 1 vao can dbi N - K. Khoi
luong thoc cao nhat ciing & to hop nay (4,67 - 4,90  g/cdy), trong khi rom ra dat cao nhét Y
120 kg N + 30 kg K2O/ha (6,63 - 6,87 g/cay). HE s6 kinh té dao dong 0,33 - 0,44, cao nhat
tai 80 + 60, phan anh hi¢u qua phan b6 sinh khéi phu thudc ph01 hop N - K.

Bing 3.20. Anh hudng ciia liéu lwong phin dam va kali dén su tich lity vit chat kho

Vu Mua 2023 Vu Pong Xuan 2023-2024
Ll‘ggg Lugng Khéi lwgng (g) b o Khéi lwgng (g) He 4
(kg/ha) | (kg/ha) te te
Toan . Rom Toan , Rom
cly Thoc ra cly Thoc ra
0 6,92¢ 2,318 4,61° 0,33 7,44° 2,63¢ 4,81 0,35
0 40 8,75 3,01" | 5,74*° | 0,35 8,830 | 324°" [ 5,65 | 0,37
80 8,92% | 3,13°" | 5.79* [ 0,36 8,594 3, 22" | 537* | 0,37
120 9,02° | 3,27°" [ 5,75 | 0,36 | 9,19 [ 3,38 | 5,81 | 0,37
0 7,241 2,468 | 478 | 0,34 7,25¢ 2,55¢ 4,66 0,35
30 40 8,61° | 3,21%" | 540°° [ 0,37 8,87 3,17 5,70 | 0,36
80 9,15 | 3,49°° [ 5,65* | 0,38 | 8,950 [ 327 | 5,69“ | 0,37
120 10,45* | 3,97° 6,63 0,38 10,87 | 4,00° 6,87° 0,37
0 6,98¢ 2,368 4,62 | 0,34 6,92° 2,47¢ 4,45 0,36
60 40 9,79% 3,96° 5,83** | 0,40 8,89 | 326° [ 5,63 | 0,37
80 10,78* | 4,67° 6,09 | 044 | 11,30* | 4,90° 6,40 | 043
120 [ 9,68% | 3,67 | 6,01 | 0,38 9,85° 3,78 | 6,07 | 0,38
0 6,97¢ 2,34¢ 4,63 | 0,34 0,74° 2,41¢ 4,33! 0,36
90 40 8,82 | 3,29¢" | 553> [ 0,37 [ 9,07°¢ | 3,34%" | 5730 | 0,37
80 9,80 | 3,70 | 6,10 | 0,38 | 9,03°¢ | 3,56°% | 548 0,40
120 9,79 | 3,66 | 6,37 | 0,37 9,56 | 3,65° | 591 | 0,38
LSDk 0,65 0,19 0,56 - 0,43 0,18 0,27 -
LSDx 0,56 0,24 0,50 - 0,47 0,19 0,29 -
LSDg#N 1,13 0,48 1,01 - 0,93 0,39 0,57 -
3.3.3. Anh hu’()’ng ciia liéu lwong phan dam va kali dén mot s6 loai sau, bénh hai giong
nép Ngu Sa Huynh

Theo Bang 3.21, vu Muia 2023 ghi nhan dao 6n va sau cudn lanhe (dlem 1), tang
lén diém 2 ¢ mirc 120 kg N/ha. Vu Dong Xuan 2023-2024, hau het to hop khong
nhlem trur t6 hop dam cao xuat hién nhe (diém 1). Kho van khong xuat hién; sau cuon
1a pho bién diém 1 tang 1én dlem 2 & 120 kg N/ha. Ca hai vu khong ghi nhan rdy nau
va dém nau; bac la nhe & tat ca to he

Bing 3.21. Anh huong cia lzeu lu’ongphan dam va kali dén mét sé loai siu,
bénh hai giong nép Ngw Sa Huynh

DVT: Diem
Lwong | Lwon })ao })ao on | Bac | Kho | Pom I A
KzOg N & on co 1A | van | nau t}l)lgfl Cﬂ;’n l:gy
(kg/ha) | (kg/ha) | haila | boéng u
Vu Mua 2023

0 1 I I | 0 3 | 0

40 | I I | 0 3 | 0

0 80 | | | 1 0 3 1 0
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3.3.4. Anh hu’O’ng ciia licu lwgng dam va kali dén yéu t0 ciu thanh ning suat
Ket qua ¢ Bang 3.22 cho thay, To hop 80N + 60K cho s0 bong/m?, hat chac/bong, ty
16 hat chic va khéi lu’ong 1.000 hat cao nhét & ca hai vy. Chiéu dai bong 16n nhat (28,96 cm)
tai 120N + 90K, s hat/bong cao nhat & 80 - 120N + 60K. Pay 1a t6 hop t6i uu cho hinh
thanh ning suit va chat lu’ong hat nep Ngu Sa Huynh.
Bing 3.22. Anh hudng ciia liéu lu"o‘ng phdn dam va kali dén cdc yéu té cdu thanh

=
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- [aw [aw [a» [a» [an [an [an [ao [an [an [an fan [an [an fa [ fen [en [an [an [an [an faw [aw [an [an [a [an
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pan sudt )
Lwong |Luong So Ch‘u.eu S6 hat/ S0 hat Ty 1€ Khot
o 5 dai A chic/ 2 lwgng
KO N bong/m bong bong bong chac 1.000 hat
kg/ha) |(kg/ha bon hat Y% ) ‘
(kg/ha) |(kg/ha) | (béng) | (o~ | (mat) | GhS | (R) | )
Vu Mua 2023

0 211,338 | 24,97" | 93,93 | 71,40" | 76,02" 31,53°
40 216,33 | 25,53%| 95,07V | 73,40¢" | 77,21% | 32,00%
80 227,67°4| 28,80%¢ | 98,67 | 76,13%% | 77,16% | 32,00
120 | 232,00 | 26,27°4| 99,67°" | 78,40% | 78,67% | 32,03

0 215,338 | 25,133°f| 96,00" | 73,338" | 76,39¢" | 31,97
40 222,33%f] 25,96>¢| 98,5381 | 76,67%| 77,81°" | 32,10®
30 80 233,33% | 26,13*4[ 102,979 80,20 | 77,90%f| 32,20%
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Lwong |Luwgng So C(lin “u1sé hat/ S(l)l ha/t Ty 1€ lK(l)l,::l
K:O N bong/m? bﬁil bong ;O?lc chic |, (;};0 l%at
(kg/ha) |(kg/a) | (bong) | (0~ | (hat) | LS | () |
120 231,33%¢| 26,63 | 104,20 81,40 | 78,14% | 32,13
0 217,33 | 2523 | 96,93M | 74 20%" | 76,54%" | 31,902
40 225,33%¢| 26,60 | 102,139 80,07°¢| 78,40% | 3240
60 80 238,00% | 28,45 [109,00%| 89,67* | 82,282 32,67%
120 233,333 | 28,56 | 110,67*| 86,93* | 78,56 | 32,10%
0 218,332 | 25,50%"| 99 40° | 75,67 | 76,13" 31,77%
40 232,67%¢| 26,70° | 105,409 82.87° | 78,62¢%| 32,102
90 80 236,67 | 28,73* | 109,13%®| 87,03* | 79,75° 32,13%
120 235,00 | 28,81 | 110,07* | 87,40 | 79,40% | 32,00%
LSDxk 5,57 0,52 3,08 2,14 0,47 0,54
LSDx 3,28 0,40 2,14 1,596 0,41 0,44
LSDxN 0,81 6,56 4,29 3,48 0,85 0,93
Vu Dong Xuan 2023 - 2024
0 218,0! 24,435 | 105,678 | 91,33" | 86,434 31,97¢
40 224.,008" | 25,9191 108,47°% 95,67% | 88,20%cd| 32 23cde
0 80 228,33 | 26,23%| 111,00°| 97,73 | 88,1220¢d| 32 27¢cde
120 232,33 | 26,57°%| 118,07¢| 102,40°| 86,73 32,00°¢
0 221,00M | 25,537 | 107,27%| 93,33¢" | 87,01°¢| 32.07°
40 229,009 | 26,79°°| 110,47°7| 97,87 | 88,65%¢| 32,20k
30 80 231,33%¢| 27,14% | 120,479 | 107,07¢| 88,86*9| 32,40°¢
120 232,334 | 27,25% | 125,73°| 110,40 | 87,824 32,07¢
0 224,008 | 2559 | 108,87¢%| 9527% | 87,51°d| 32 17%
40 231,33%| 26,844 | 130,40° | 117,20°| 89,87 | 32,97
60 80 239,332 | 28.47* | 137,87 | 120,87®| 90,612 33,20¢
120 237,00 | 28,69* | 136,13%| 120,87%®| 88,79%¢| 32,77
0 226,33 | 25,85 | 111,93¢| 96,93 | 86,60¢ 32,00¢
40 233,67 | 26,804 | 132,47%°| 118,40 | 89,38%¢| 32 33cde
90 80 237,67* | 28,64* | 135,332 | 120,93%| 89,36 | 32,90
120 237,33 | 28,96 | 135,47* 120,273 88,794 | 32,67*¢
LSDk 2,87 0,66 2,05 1,45 1,75 0,37
LSDn 1,44 0,40 1,77 1,70 1,32 0,26
LSDxN 3,79 0,96 3,68 3,28 2,87 0,57

3.3.5. Anh hu’O’ng ciia licu lu’0’ng phan dam va Kkali dén niing suit, kha ning tich
lily carbon va hap thu CO; cia giong nép Ngu’ Sa Huynh
Két qua Bang 3.23 cho thay, ning suat Iy thuyét va thuc thu cao nhét ¢ ca hai vu tai t6 hop
8ON + 60K (6,95 va 3,54 tan/ha vu Mua; 9,55 va 4,62 tin/ha vu Dong Xuan), khang dinh
vai tro ciia bon N - K hop Iy.
Luong C tich Ity va CO2 hap thu cao hon trong vu Déng Xuén (5,8 va 21,3 tan/ha) cling
nhu ning suat sinh hoc (t5i da 12,60 tAn/ha), cho thay hiéu qua tich liy sinh khéi t6t hon
do diéu kién sinh thai thuan loi.
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Bing 3.23. Anh hwong cua liéu lu’0'ng phdn dam va kali dén nang sudt, tich iy
carbon va hap thu CO,

PVT: Tan/ha
Lwong Lwong Nang suat L C Luwon
KO N Ly. Thue | wong CO; ha
(kg/ha) | (kg/ha) | thuyét | thu | Sinhhoc| tichliy thu ¢
Vu Mua 2023

0 4,76' 2,720 8,02% 37 1335

40 5,08" 2.85¢ 8,117 3.7 13.7

0 80 5,55 2.87¢ 8.24™ 3.8 13,9

120 5,83 2.88¢ 8,392 3.9 142

0 5,05™ 2.72" 7.92% 3.6 13,4

40 5478 3.04° 8,57 3.9 14.5

30 80 6,03 3.20° 9,187 %) 15.5

120 6,05% 3,320 9.61° 4.4 16.2

0 5245 | 200 | 8453% 3.9 143

40 6,027 3,287 9.33¢ 43 15.7

60 80 6,95 3.54° 9,72 45 16,4

120 6,61™ 3.41° 9.83™ 4.5 16,6

0 5345 [ 3,007 8,66° 4,0 14.6

40 6,33 3,287 9.31° 4.3 15.7

90 80 6,72 | 351™ | 980 4.5 16.5

120 6,62 | 3.44™ 9,90° 4.6 16,7
LSDK 227 0,30 1,09 - .
LSDx 1,46 0,51 0,81 - -
LSDx 0,38 0,93 0,76 - -

Vu Dong Xuan 2023-2024

0 6,37 2,98’ 834" 38 14,1

40 6,91 3,208 9,01 4.1 152

0 80 7,208 348 | 927 43 15,6

120 760" 3.58" 9,68" 4.5 16.3

0 761" 3,10™ 8,63™ 4.0 14.6

40 7.208 331 9.50" 4.4 16,0

30 80 9.02° 4,10 | 10,98 5.1 18.5

120 8,237 177 | 11,30® 52 19.1

0 6,86’ 3,147 8.82™ 4.1 14,9

40 8,94° 3.97° 10,96° 5,1 18.5

60 80 9.52° 4,62 | 12.33™ 5.7 20.8

120 939° | 4,17 | 11L,67™ 5.4 19.7

0 7,02™ 3,208 9,65 44 16.3

40 8,95° 430° | 11,94 5.5 20.1

90 80 9.55° | 4,56 | 12,60° 5.8 212

120 9.33° 4,450 12.55° 3.8 213
LSDK 131 0,43 2,10 - -
LSDn 0,74 0,74 2.83 - -
LSDieN 1,82 1,34 6.40 - -

3.3.6. Anh hu’O’ng cia lidu lwong phan dam va Kali dén hiéu qua kinh té

Két qua Bang 3.24 cho thay, t0 hop 80N + 60K cho loi nhuan cao nhat: 34, 4 trigu
dong/ha (vu Mua) va 50,7 triu ddng/ha (Pong Xuan) cho thay hiéu qua kép vé ning
suat va kinh té, phu hop dleu kién canh tac ho nong dan.
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Bing 3.24. Anh hwéng cia liéu luong phan dam va kali dén hiéu qua kinh té san

xuat nép Ngw Sa Huynh
Vu Mua 2023 Vu Dong Xuan 2023-2024
Luwon - - Loi - -

g Lwong | Ning | Tong | Tong hua Nang | Tong | Tong| Lei
KO N sudt | thu | chi | ™" | suit | thu | chi nhuan
(kg/ha | (kg/ha) |(tan/ha | (triéu | (triéu ( trliléu (tAn/ha | (tridu |(triéu| (triéu
) ) d/ha) | d/ha) d /h;l) ) d/ha) | d/ha) | d/ha)
0 2,72 | 544 | 363 | 18,1 | 2,98 594 | 36,8 | 22,6

40 2,85 | 570 | 332 | 23,8 | 3,29 65,8 | 38,5 | 27,3

80 2,87 | 574 | 348 | 22,6 | 3,48 68,0 | 40,1 | 28,0

0 120 2,88 | 57,6 | 36.5 | 21,1 | 3,58 71,6 | 41,8 | 29,8
0 2,72 | 544 | 323 | 22,1 | 3,10 62,0 37,6 | 24,4

40 3,04 | 60,8 | 340 | 26,8 | 3,51 70,2 1 39,3 | 309

80 320 | 64,0 | 356 | 28,4 | 4,10 82,01 40,9 | 41,1

30 120 | 332 | 664 | 373 | 293 | 4,17 | 834 42,6 | 40,8
0 290 | 58,0 | 33,1 | 249 | 3,14 62,8 384 | 244

40 3,28 | 65,6 | 349 | 30,8 | 3,97 79.4 | 40,1 | 393

80 3,54 | 70,8 | 36,4 | 344 | 4,62 924 1| 41,7 | 50,7

60 120 | 3,41 | 682 | 38,1 | 30,1 | 4,17 | 834 434 | 40,0

0 3,00 | 59,6 | 34,0 | 25,6 | 3,29 65,8 1393 | 265

40 3,28 | 65,6 | 35,6 | 30,0 | 4,30 86,0 | 40,9 | 45,1

80 3,51 | 70,2 | 37,3 | 32,9 | 4,56 9201 42,6 | 494

90 120 344 | 68,8 | 38,9 | 299 | 4,45 892 442 | 45,0

3.3.7. Anh huong cua licu lwong phan dam va Kali den mot so tinh chat dat
Phén tich dat sau thi nghlem (Bang 3.25) cho thay pHKCl OM, P05 tong va dé
tiéu it bién dong glu’a cac cong thirc. N tong tang theo heu dam (0,041 -0 066%) N dé
ti€u cao nhat & muc 120N (3,92 mg/100g dat). K20 tong tang nhe theo murc bon, K-O
dé tiéu dat toi da khi bon 90K (2,29 mg/100g). Nhu vay, bon 120N + 90K gitp cai
thién va duy tri dinh dudng N, K trong dat sau canh tac.
Bing 3.25. Anh huéng ciia liéu lwong phin dam va kali dén mét so tinh chat dat

Lwong

Lwong

K0 N  pHka (())M lt)lts Ndt Pz?sts P20sdt K%)Ots K:Odt
(kg/ha) |(kg/ha) (%) | (%) | (mg/100 ) | (%) | (mg/100g) | (%) | (mg/100g)
Vu Mua 2023 trude thi nghiém
TIN | 0 [4,07][2,43[0,048 9,56 [ 0,030 632 | 0257 4,04
Vu Mua 2023 sau thi nghiém

0 3,89 | 2,500,045 8,61 0,034 6,48 0,254 3,86
40 | 4,06 | 2,53]0,048 9,42 0,030 7,27 0,255 3,62
0 80 | 4,04]2,57/0,050 9,98 0,032 7,11 0,256 3,86
120 | 4,03 2,500,052 10,99 0,035 7,43 0,255 3,62
0 4,06 | 2,4310,043 8,58 0,032 6,79 0,255 3,86
40 | 4,06 | 2,43(0,047 9,66 0,030 6,79 0,259 3,98
30 80 | 4,13]2,57(0,052] 10,05 0,034 6,64 0,265 4,22
120 | 4,08 | 2,60/0,056] 10,64 0,030 7,74 0,264 4,46
0 4,05 | 2,57]0,041 8,26 0,034 7,11 0,266 4,46




21

L;(l’;}'(l)lg Lll’lgng pHic OM | Nts Ndt P,Osts | P2Osdt | KoOts | K> Odt
(kg/ha) |(ke/ha) (%) | (%) | (mg/100g) | (%) | (mg/100g) | (%) | (mg/100g)
40 | 4,07 2,46/0,045 9,10 0,029 6,95 0,272 4,70
60 80 | 4,03 2,500,050 9,63 0,030 6,48 0,266 4,46
120 | 4,03 | 2,53]0,053 10,29 0,030 7,27 0,272 4,52
0 4,02 | 2,51]0,042 8,37 0,032 6,56 0,281 4,94
40 | 4,09 | 2,36/0,046 9,35 0,030 6,95 0,278 5,00
90 80 | 4,10 2,600,056 9,70 0,034 6,64 0,281 4,88
120 | 4,04 | 2,500,055 10,47 0,032 7,11 0,282 4,94
Vu Pong Xuan 2023 - 2024 trwée thi nghiém
TIN | 0 [413]258/0,053 11,90 | 0,037 | 7,34 | 0,253 4,40
Vu Pong Xuin 2023 - 2024 sau thi nghiém
0 4,03 12,700,050, 10,22 0,049 8,12 0,241 4,10
40 | 4,03]2,84/0,057, 10,50 0,043 7,65 0,251 3,86
0 80 | 4,14 2,73]0,0600 12,32 0,042 7,81 0,246 3,86
120 | 4,11 |2,67(0,066 13,72 0,042 7,97 0,245 4,22
0 4,151 2,7910,048 9,80 0,045 7,97 0,260 4,64
40 1 4,12]2,76/0,056] 10,22 0,049 7,81 0,255 4,10
30 80 |4,122,85]0,059 12,32 0,038 7,97 0,247 3,98
120 | 4,13 2,85(0,064] 13,72 0,040 7,50 0,253 5,06
0 4,04 | 2,89(0,046 9,24 0,038 7,81 0,278 5,06
40 | 4,05]2,92/0,053 10,08 0,042 7,65 0,281 4,94
60 80 | 4,08 |2,95(0,057 12,60 0,049 7,34 0,260 4,94
120 | 4,05]2,87/0,062] 13,30 0,045 7,50 0,264 4,82
0 4,12 1 2,76 (0,043 9,10 0,038 7,81 0,283 6,51
40 | 4,08]|2,76/0,052] 10,92 0,046 7,50 0,282 5,78
90 80 | 4,12 2,89]0,053 12,32 0,042 7,65 0,271 5,06
120 | 4,29 2,73]0,063 13,02 0,045 7,97 0,274 5,30

OM: ogarnic matter (ham luong chat hiru co); ts: tong so, dt: dé tiéu.

34. XAY DUNG MO HINH SAN XUAT GIONG NEP NGU SA HUYNH
Két qua Bang 3.26 cho thay mo hinh c6 TGST ngin hon doi chu’ng (vu Mua), céac
chi ti€u sinh tru’ong va nang suat (so nhanh, bong/m?, hat chic, nang suat Iy thuyet/thuc
thu) déu cao hon & ca hai vu. Khi lugng 1.000 hat on dinh (32,0 - 32,5 g). Hé s6 kinh té
mo hinh cao hon ¢ vu Dong Xuén.
Bing 3.26. Pdc diém sinh trudng, phdt trién va ndng sudt cia giong nép Ngir Sa
Huynh trong mo hinh

Vu Mua 2024 Vu Dong Xuan 2024 - 2025

Cic chi titu Mohinh | Déiching | "™ S0 thONE N5 pinh | Pichimg | Tham SO thong
(X = SE) (X + SE) T P (X = SE) (X  SE) T P

Thoi gian sinh

truéms (aghy) 96 98 - 129 129 - -

(CCII’IISU caocay | 137.09+£1,62 | 130,0°£5.4 | 1,24 | 0,214 |143,5°+0,64| 138,5°+0,8 | 4.88 | 0,001

Tong so

nhanh/cay 3.42+0,00 | 3,1°+0,12 | 2,00 | 0,046 | 3,0+0,15 | 2,9°+0,18 | 043 | 0,670

(nhanh)
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Vu Mua 2024 Vu Pong Xuén 2024 - 2025
Cic chi ticu Mo hinh | Déiching | "™ SO thONEnigpinh | Péichimg | 1ham SO thong
(X £ SE) (X £ SE) T P (X £ SE) (X  SE) T P
S0 nhanh hiru
hiéu/cay 232+£0,09 | 2,12°£0.25 | 0.75 | 0452 | 2,43+0,13 | 2,1*°+0,09 1,90 | 0,058
(nhanh)
Tylenhanhhit| - g 301 998 | 67422571 | 031 | 0,757 | 784°+572 | 75.1°£633 | 039 | 0,699
hi¢u/cay (%)
AT A Z
(Sboéﬁg‘)lg/ m 300,3% + 5,78 254,3*+£6,57| 5,26 | 0,001 |310,7+7,88 |252,3°+15,86| 3,30 | 0,010
Tong s6 103,3* 4,37 | 84,7° £2.6 | 3,66 | 0,003 | 94,7328 | 8832+233 | 1,59 | 0,112
hat/bong
Tylehat 84324379 | 79324478 | 0,82 | 0412 | 9232 =133 | 84.1°+127 | 446 | 0,001
chac/bong (%)
Khoi luong 32.324+0,20 | 32,0°+0,10 | 1,34 | 0,180 | 32,5*+0,07 | 32,3*+0,21 0,9 | 0,366
1000 hat (g)
Nang suat Iy 8,422+ 1,19 |546°+£326 | 855 | 0,006 | 8,14*+0,09 | 6,84*+0,45 | 2,82 | 0,097
thuyét (tan/ha)
Nang suat thye 3,86+ 0,10 |3,26°+0,13 | 3,66 | 0,003 | 4,832+0,19 | 4,09°+0,08 | 3,54 | 0,004
thu (tan/ha)
Hé s6 kinh té 0,34 0,34 - 0,43 0,33 - -

Két qua Bang 3.27 cho thdy, sau benh phat sinh manh hon ¢ vu Mua. Dao 6n, kho
van va sau duc than xuat hién nhe—trung binh (dlem 1-3); vu béng Xuén khong ghl
nhan cac bénh nay. Bac 14 nhe ¢ ca hai vy, riy nau khong xuét hién. Sau cudn 14 giy

hai nhe ¢ ca hai vu.

Bing 3.27. Anh huéng cia cdc logi sdu, bénh hai dén giong nép Ngw Sa Huynh

\ Vu Pong Xuan 2024 —
Ciic chi tiéu Vu Mua 2024 s
Mo hinh | Doi chitrng | Mo hinh | Doi chirng
Dao 6n hai 14 (diém) 1 1 0 0
Pao 6n cd bong (diém) 1 1 0 0
Bac 14 (diém) 1 1 1 1
Kho van (diém) 1 1 0 0
DP6m nau (diém) 0 0 0 0
Sau dyc than (diém) 3 3 0 0
Sau cudn 14 (diém) 1 1 1 1
Ray nau (diém) 0 0 0 0

Bang 3.28 cho thay mé hinh cho lgi nhun cao hon (101 chung: tang 11,6 tri¢u
dong/ha (vu Mua) va tang 14,4 tri¢u (vu Dong Xuén), du téng chi tu’O’ng duong. Nang
suat tang 18,4% (Mua) va 18,1% (Pong Xuan), khang dinh hiéu qua kinh té vuot troi
so v&i tap quan canh tac dia phuong.
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Bing 3.28. Hiéu qud kinh té cua giong nép Ngw Sa Hupnh trong mé hinh

Vu Mua 2024 Vu Dong Xuén 2024 — 2025
Cic chi tiéu A ps Poi | Thamso | Mad Doi Tham so
M6 hinh , A n ) . £ a
chung | thong ké hinh | chung thong ké
Tong chi (triu
vnd/ha) 40,3 39.9 - - 38,3 37,9 - -
Tong thu (tricu
vnd/ha) 77,2 65,2 - - 96,6 81,8 - -
Loi nhuan
(triéu vnd/ha) 36,9 25,3 - - 58,3 43,9 - -
KET LUAN VA KIEN NGHI
KET LUAN

. Trong s 108 chi thi SSR sir dung cho nghién ctru da dang di truyen ciia 100 mau
nép Ngu Sa Huynh, va 06 mau nép Ngu Binh Dinh thu thap thi c6 48 chi thi cho da
hinh (44 44%) v6i tong cong 139 allele, SO luong allele dao dong tir 2 dén 8 allele/locys
dat trung binh 4,02 allele/locus, Chi so PIC cuia 48 chi thi SSR dao dong tir 0,33 dén
0,87, trung binh dat 0,61. HE 50 tuong dongdl truyen dao dong tir 0,41 dén 0 98 Két
qug phan tich da dang di truyén cua 100 mau nép Ngu Sa Huynh cho thdy co6 9 mau
gidng c6 hé s6 twong dong cao trén 90% (NHS-4, NHS-18, NHS-20, NHS-22, NHS-
23, NHS-35, NHS- 85 NHS-86, NHS-87). Danh gia dac diém Jong sinh hoc da mo, ta
du’oc 29 chi tleu vé dac diém hmh thai va cac chi tiéu chinh vé sinh tryong phat trién,
nang suat va chat luong cua giéng nép Ngu Sa Huynh. Két qua cho thay giéng nay c6
hat nép thom nhe ddc trung, ham luong amylose dat 1,89 - 1,93% va ham luong protein
dat 8,07 - 8,14%. Nang suat trung binh dat 3,2 tan/ha trong vu Mua va dat 4,0 tan/ha
trong vu Dong Xuan.

. Lu’O’ng giong gieo sa thich hop cho gidng nép Ngu Sa Huynh tai tinh Quang Ngai
tropg ¢ ca vu Mua va Dong Xuan la 120 kg/ha. So voi d6i chimg gieo 100 kg/ha, nang
suat tang 2.0 - 6,3% va tang thu 1,1 - 3,0 tricu dong/ha.

To hop phan dam va kali cho gidng nép Ngu Sa Huynh tai tinh Quang Ngii trong
& vy Mua va vu Pong Xuan 1a 80 kg N/ha + 60 kg K,O/ha trén nén bon 5 tan phan
chuéng/ha va 50 kg P,Os/ha 13 t6i uu, da cho nang suat va hiéu qua kinh té cao nht,
nang suat vu Mua dat 3,86 tap/ha va vu Dong Xuan dat 4,83 tan/ha, twong ung loi
nhuan thu duoc 12 36,9 trleu dong/ha va 58,3 triéu dong/ha

M0 hinh san Xuat giong nép Ngu Sa Huynh tu ket qua nghién ctru vé lugng gidng
gieo sa va liéu lugng bon dam, kali di mang lai hiéu qua vuot troi so véi doi chung.
Nang suat tang 18,4% o vu Mua va 18,1% & vu Pong Xuan, tang thu 11,6 triéu dong/ha
& vy Mua va 14,4 triéu dong/ha & vu BDong Xuan.

KIEN NGHI

1. St dung cac két qua nghién ctru vé dic diém di truyén cua glong nep Ngu Sa
Huynh bang chi thi phén tir va cac dac diém ndng sinh hoc déc trung cua giong nép
Ngu Sa Huynh trong tuyén chon va nhan giong nép ngy Sa Huynh.

2. Budc dau khuyén cdo ap dung licu lugng 80 kg N/ha + 60 kg K,O/ha trén nén
bon 5 tan phan chudng/ha + 50 kg P,Os/ha va san xuat giéng nép ngu Sa Huynh tai
tinh Quang Ngai gop phan tang nang suat va hiéu qua kinh te.

3. Can ti€p tuc nghién ctru cac bién phap k¥ thuat vé phan bon céc loai, ky thuat
canh tac, mua vy va phong trir sdu bénh hai dé sém hoan thién quy trinh tham canh
giong nép ngu Sa Huynh tai tinh Quang Ngai.
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INTRODUCTION
1. RATIONALE OF THE STUDY

Rice (Oryza sativa L.) is the second most important staple crop globally and
provides essential food for nearly half of the worlé) s population (Liu et al., 2019).
According to FAO (2021), Asia accounts for the largest rice-growing area with
140.463 million ha (85.54%), followed by Africa (17.175 million ha, 10.45%), the
Americas (5.907 million ha, 3.59%), Europe (0.638 million ha, 0.38%), and the
remainder in Oceania.

Glutinous rice (Oryza sativa L. var. glutinosa, family Poaceae) 1s a widely
cultivated genetic resource, closely linked to the culinary culture of many Asian
countries, especially those in the Greater Mekong Subregion (GMS). Glutinous rice
is commonly processed into traditional dishes (Kang et al., 2010) and is widely used
in both traditional and modern food products such as rice wine, sushi, and
confections (Wittenberg et al., 2007).

According to Vietnam's Rice Sector Development Plan to 2025, rice
cultivation area is to be maintained at 3.6 - 3.7 million ha, with total annual sown
area of 7.0 - 7.2 million ha. Expected rice output is 40 - 41 million tons, with about
5 million tons for export. Glutinous rice accounts for approximately 20% of total
rice export volume (Decision No. 555/QD-BNN-TT dated January 26, 2021).

According to the General Statistics Office (2023), Quang Ngai province has a
total rice cultivation area of over 74,300 ha. Among this, the Ngu Sa Huynh
glutinous rice is cultivated on more than 100 ha annually. This variety is a specialty
of Quang Ngai. However, it is largely cultivated using traditional farmer knowledge,
leadir)lg to suboptimal exploitation of its yield and quality potential (Hien Thu,
2019).

In 2024, Vietnam’s rice area was estimated at 7.13 million ha (an increase of
12,000 ha compared to 2022), with an average yield of 6.09 tons/ha (a slight decrease
of 0.2 tons/ha), and total output estimated at 43.46 million tons (a decrease of 33,600
tons).

Vietnam currently cultivates over 250 glutinous rice varieties, indicating a rich
genetic base. In the 2020 - 2021 Winter - Spring season alone, the Mekong Delta
sowed approximately 198,000 ha of glutinous rice, accounting for 13% of the
region’s total rice area (Mai Thanh Phung, 2021).

The People’s Committee of Quang Ngai province (2021) identified Ngu Sa
Huynh glutinous rice as a valuable genetic resource with both economic and cultural
significance. However, this variety is showing signs of genetic degradation due to
outdated cultivation techmques In light of this, research on varietal purification,
technical cultivation solutions, and the development of a sustainable production
process is essential to conserve "and effectively utilize this valuable genetic resource
- particularly in Pho Chau commune, Duc Pho town, Quang Ngai province, where
this variety expresses many superior traits but is at risk of degeneration. Therefore,
I carried out the study entiled: "Research on genetic characteristics and cultivation
techniques for the Ngu Sa Huynh glutinous rice variety in Quang Ngai province."
2. RESEARCH OBJECTIVES
2.1. General objective

To determine genetic factors that support variety purification and development, and
to establish suitable cultivation techniques for the Ngu Sa Huynh glutinous rice variety.
2.2. Specific objectives

- To evaluate the genetic and agro-morphological characteristics of the Ngu Sa
Huynh glutinous rice variety.

- To identify an appropriate seeding rate for this variety under the farming
conditions of Quang Ngai province.

- To determine the optimal nitrogen and potassium fertilizer rates for the
variety.

- To develop a production model for Ngu Sa Huynh glutinous rice.
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3. SCIENTIFIC AND PRACTICAL SIGNIFICANCE
3.1. Scientific significance

This is a systematically conducted research project. The outcomes include data
on genetic characteristics, agronomic traits, andp suitable seeding rates and N - K
fertilizer doses for the Ngu Sa Huynh glutmous rice variety. These findings
contribute new scientific evidence for breeding and production research of this local
variety in Quang Ngai.

The study also provides a valuable reference for research and technical transfer
in glutinous rice improvement.

3.2. Practical significance

The results on genetic and agronomic traits form a solid foundation for varietal
purification, exploitation, and development of the Ngu Sa Huynh genetic resource
in Quang Ngai. Additionally, the identification of optimal seeding rates and fertilizer
levells contributes to a sustainable cultivation protocol, improving yield and grain
quality.

4. NOVEL CONTRIBUTIONS OF THE DISSERTATION

(1) Genetic diversity of 100 Ngu Sa Huynh accessions was evaluated using
morphological traits and SSR markers, identifying 6 genetically similar lines (>80%
similarity) and characterizing their distinct agro-morphological features.

(2) The optimal cultivation input for Ngu Sa Huynh 1n both seasons in Quang
Ngai was determined to be: 120 kg seeds/ha + 80 kg N/ha + 60 kg K>O/ha + 50 kg
P>Os/ha + 5 tons FYM/ha.

CHAPTER 1. LITERATURE REVIEW AND RESEARCH
BACKGROUND
. THEORETICAL BASIS OF THE RESEARCH PROBLEM
.1. General introduction to glutinous rice varieties
2. Overview of the Ngu Sa Huynh glutinous rice variety
.3. Genetic diversity of glutinous rice germplasm
4. Role of planting density and seeding rate in Ngu Sa Huynh glutinous rice

.1.5. Nutritional roles of nitrogen (N) and potassium (K) in glutinous rice
.2. Practical basis of the research problem
.2.1. Current status of rice and glutinous rice production worldwide
.2.2. Current status of rice and glutinous rice production in Vietnam
.2.3. Cultivation of Ngu Sa Huynh glutinous rice in Quang Ngai province
.2.4. Natural conditions and glutinous rice production in Duc Pho town
.3. Related studies in the field
.3.1. Research findings on genetic diversity of glutinous rice germplasm
1.3.2. Research findings on seeding rate for glutinous rice varieties
1.3.3. Research findings on nitrogen (N) and potassium (K) fertilization for
glutinous rice in Vietnam and worldwide
CHAPTER 2. RESEARCH SUBJECTS, CONTENT, AND METHODS
2.1. RESEARCH SUBJECTS
2.1.1. Experimental materials
2.1.1.1. Glutinous rice variety: Ngu Sa Huynh glutinous rice, including landrace samples
collected from local farmers before purification.
2.1.1.2. Fertilizers: Urea (46% N), potassium chloride (60% K20), superphosphate (17%
P-0:s), and well-decomposed farmyard manure.
2.1.1.3. Soil: Coastal sandy loam soil in Pho Chau commune, Puc Pho town, Quang Ngai
province.
2.1.2. Scope of the study
2.1.2.1. Spatial scope: The study was conducted in Pho Chau commune, Duc Pho town,
Quang Ngai province.
2.1.2.2. Temporal scope: From the Summer-Autumn crop in 2022 to the Winter-Spring
crop in 2024 - 2025 (August 2022 - April 2025).



2.2. RESEARCH CONTENT

- Topic 1: Evaluation of the genetic characteristics of Ngu Sa Huynh glutinous rice
using molecular markers and morphological traits, along with the analysis of its key agro-
morphological characteristics.

- Topic 2: Determination of the optimal seeding rate under local cultivation

conditions.

- Topic 3: Determination of suitable nitrogen and potassium fertilizer rates for the

variety.

- Topic 4: Establishment of a production model for Ngu Sa Huynh glutinous rice.
2.3. RESEARCH METHODS
2.3.1. Experimental design and indicator determination
2.3.1.1. Evaluation of genetic diversity using molecular and morphological markers

- Molecular marker analysis: Seeds were germinated in trays, and leaf samples were
collected at the three-leaf stage for DNA extraction. A total of 108 SSR primer pairs
gistli‘:i)buted across the 12 rice chromosomes were used, based on the GRAMENE

atabase.

- Morphological evaluation: Field evaluation followed IPGRI (2001) guidelines
with an incomplete randomized block design, two replications, plot size 5 m? per
accession, spacing 20 x 10 cm, and planting density of 50 plants/m?.
2.3.1.2. Evaluation of agro-morphological traits

Conducted in accordance with Vietnamese standards TCVN 13382-1:2021 and

QCVN 01-65:2011/BNNPTNT.
2.3.1.3. Experiment on optimal seeding rate

Designed using a randomized complete block design (RCBD) with 3 replications.

Each plot measured 10 m? (5 % 2 m). Evaluated according to TCVN 13381-1:2021

and QCVN 01-55:2011/BNNPTNT for rice varietal evaluation.
2.3.1.4. Experiment on nitrogen and potassium rates

Split-plot design with 3 replications: potassium levels assigned to main plots and

nitrogen to subplots. Each plot size was 5 m? with a total field size of 500 m?

including border rows.
2.3.1.5. Model development

The production model was laid out sequentially (non-replicated), with each

treatment covering 500 m?. Cultivation practices followed local farmers' current

techniques.
2.3.2. Observation and evaluation methods
2.3.2.1. Morphological traits

Observations made on 30 plants per trait. Traits scored using TCVN 13382-1:2021

on distinctness, uniformity, and stability (DUS) testing.
2.3.2.2. Growth and development traits

Assessed using TCVN 13381-1:2021 and the SES (Standard Evaluation System,

IRRI 2014), including:

- Growth duration (days): Determined when 90% of grains on the panicle reach
physiological maturity.

- Observations were conducted on each experimental plot.

- Plant height (cm): Measured on 30 randomly selected plants at the maturity stage,
from the ground level to the tip of the tallest panicle (excluding awns).

- Maximum tiller number (tillers): Counted on 30 randomly selected hills,
representing the total number of tillers per hill at the peak tillering stage.

- Effective tiller number (tillers): Number of tillers that produce panicles, counted
on 30 randomly selected hills.

- Effective tiller ratio (%) is calculated using the following formula:

Number of productive tillers (panicle-bearing tillers)

Effective tiller ratio (%) = x 100

Maximum tiller number

- Flag leaf length (cm): Measured on 30 randomly selected flag leaves at the milky stage.
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- Flag leaf width (cm): Measured on 30 randomly selected flag leaves at the milky stage.

- Flag leaf area (cm?%leaf): Calculated using the formula: Flag leaf length % Flag
leaf width x 0.7

- Number of leaves per plant (leaves): Counted on 30 randomly selected plants,
from the appearance of the first true leaf until heading.

- Panicle length (cm): Measured on 30 randomly selected panicles from the collar
to the tip of the longest panicle (excluding awns) before harvest.

- Length of the longest awn (cm): Measured on 30 randomly selected panicles by
measuring the longest awn on each panicle, then calculating the average value.
2.3.2.3. Carbon accumulation and CO: absorption

Calculated based on biomass yield and conversion factors:

- C (t/ha) = Biomass yield x 0.46

-COz (tha)=(C x44)/12
2.3.2.4. Yield and yield components

- Number of panicles per square meter (panicles/m?): Counted within a 40 x 50 cm
frame. Five frames were assessed per experimental plot, and the average value was
calculated from three replications.

- Number of filled grains per panicle (grains): Counted on five panicles per
experimental plot. The average value was obtained from three replications.

- 1000-grain weight (g): Determined by weighing eight samples of 100 grains at
14% moisture content from each experimental plot. The average value was calculated
from three replications.

- Theoretical yield: Calculated based on yield-contributing components using the
following formula:

Panic]es/m2 x Filled grains/panicle x 1000-grain weight
10*

Average value: The mean was calculated from three replications.

- Actual yield: Each experimental plot was harvested separately. Grains were sun-
dried to a moisture content of 14%, then weighed (unit: kg/plot). Based on the plot area,
the result was converted to actual yield (tons/ha).
2.3.2.5. Pest and disease evaluation

Based on visual observations and scored according to TCVN 13381-1:2021.
2.3.2.6. Grain quality indicators

- Milling quality: grain recovery, head rice ratio

- Grain shape: length, width, and shape ratio (based on SES)

- Physicochemical properties: alkali spreading value, chalkiness, amylose, and

protein content (Bradford method)

- Sensory quality: aroma, whiteness, stickiness, and taste (TCVN 8373:2010)
2.3.2.7. Economic efficiency indicators

- Gross income = Actual yield x market price

- Total cost = Input cost (fertilizer, labor, pesticides, etc.)

- Profit = Gross income - Total cost
2.3.2.8. Soil Chemical Analysis

- Pre- and post-experiment soil samples were collected at 0 - 20 cm depth using a

5-point composite method.

- Analyzed parameters included pH (KCI), organic matter, total and available N,

P.0s, K20. Analyses followed national standards.

2.3.3. Data analysis and processing
Statistical analysis included mean computation (Excel), ANOVA, and LSD test at
5% significance level using Statistix 8.2 software.

Theoretical yield (tons/ha) =
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CHAPTER 3. RESEARCH RESULTS AND DISCUSSION
3.1. EVALUATION OF THE GENETIC CHARACTERISTICS OF THE NGU
SA HUYNH GLUTINOUS RICE VARIETY USING MOLECULAR AND
MORPHOLOGICAL MARKERS, AND ANALYSIS OF ITS KEY AGRO-
MORPHOLOGICAL TRAITS
3.1.1. Assessment of genetic diversity using molecular markers

A total of 108 SSR markers distributed across 12 chromosomes were used to
evaluate the genetic diversity of 100 Ng Sa Huynh glutinous rice samples and 6 Ngu
glutinous rice samples from Binh Dinh. Among these, 48 markers (44.44%) were
polymorphic, generating 193 alleles, with the number of alleles per locus ranging
from 2 to 8 (average: 4.02 alleles/locus). Markers RM6314 and RM316 produced
the highest number of alleles.

Polymorphic Information Content (PIC) values ranged from 0.33 to 0.87, with
an average of 0.61, indicating a moderate to high level of marker informativeness.
Notably, nine Ngu Sa Huynh rice samples exhibited genetic similarity levels
exceeding 90%, suggesting a high degree of genetic homogeneity among these
accessions.

Table 3.1. Number of alleles and PIC values of SSR markers analyzed in 106 Ngu
glutinous rice samples

Total PIC

No. | SSR Marker | Chromosome lellllbler of | Allele Size (bp) Value

eles

I [|RMI140 | 3 190 - 200 0,63
2 | RM10843 1 5 180 - 200 0,73
3 | RM10890 1 3 205 -210 0,66
4 | RM10115 1 4 240 - 250 0,72
5 | RM2&4 1 3 147 - 155 0,57
6 |RM221 2 3 220 -230 0,66
7 | RM106 2 2 300 - 350 0,56
8 | RM154 2 2 165 - 199 0,45
9 |RMT71 2 3 210 -230 0,56
10 | RM347 3 4 207 - 240 0,48
11 | RM3867 3 4 210 - 230 0,74
12 | RM148 3 6 190 - 210 0,43
13 | RM231 3 6 200 - 210 0,67
14 | RM514 3 7 240 - 280 0,86
15 | RM317 4 2 146 - 166 0,46
16 | RM1155 4 3 200 - 245 0,40
17 | RM551 4 3 168 -214 0,75
18 | RM6314 4 8 142 - 169 0,87
19 | RM122 5 4 205 - 230 0,64
20 | RM13 5 5 190 - 210 0,63
21 | RM5948 5 4 138 - 145 0,49
22 | RM334 5 4 146 - 197 0,58
23 | RM454 6 3 267 -290 0,40
24 | RMI190 6 3 104 - 124 0,65
25 | RM510 6 4 220 - 230 0,67
26 | RM21539 7 2 205 -210 0,45
27 | RM5436 7 3 200 -210 0,73
28 | RM455 7 3 130 - 140 0,58
29 | RM418 7 4 200 - 215 0,56
30 | RM346 7 5 140 - 160 0,68
31 | RM547 8 5 200 - 210 0,49




No.| SSR Marker |Ch Numbar of | Allele Si p) | [FIC
0. arker romosome | Number o ele Size
Alleles P) | Value
32 | RM152 8 3 175 -200 0,63
33 | RM284 8 4 141 - 149 0,48
34 | RM433 8 5 222 - 232 0,66
35 | RM24013 9 6 215-220 0,42
36 | RM23662 9 3 210 - 220 0,64
37 |RM316 9 8 195 - 220 0,84
38 |RM171 10 7 321 -353 0,73
39 | RM484 10 3 291 - 299 0,48
40 | RM333 10 3 164 - 215 0,33
41 | RM11049 11 4 200 - 210 0,74
42 | RM536 11 7 230 - 268 0,71
43 | RM224 11 2 120 - 157 0,41
44 | RM277 12 3 115-125 0,54
45 | RM463 12 4 210 - 225 0,52
46 | RM 270 12 5 110 - 140 0,77
47 | RM5364 12 3 150 - 160 0,66
48 | RMI12 12 3 162 - 184 0,74
Minimum value 2 - 0,40
Mean value 4.03 - 0,61
Maximum value 8 - 0,87
Total 193 - -

PGMA cluster analysis (NTSYS-pc 2.11a, Jaccard coefficient) of 108 Ngu
glutinous rice samples revealed genetic similarity coefficients ranging from 0.41 to
0.98. At the 0.41 threshold, the samples clustered into two main groups (A and B).
At a coefficient of 0.55, group A further divided into three subgroups: A1 (11.32%),
A2 (12.26%), and A3 (21.7%), while group B split into B1 (16.04%) and B2
(38.68%). Among the 100 Ngu Sa Huynh glutinous rice samples, nine accessions
(NHS-4, -18, -20, -22, -23, -35, -85, -86, -87) exhibited high genetic similarity, with
coefficients exceeding 90%.

3.1.2. Evaluation of genetic diversity based on key agro-morphological traits

Table 3.2 shows that the growth duration (days to maturity) of glutinous rice
accessions was influenced by both genetic and environmental factors, ranging from
106 to 132 days. Among the 106 accessions, 44 were classified as short-duration
types (41.51%), 58 as medium-duration (54.72%), and 4 as long-duration (3.77%).
No extremely short-duration accessions were recorded.

Table 3.2. Classification of 106 glutinous rice accessions based on growth duration

Growth Duration Group ACT:S.S(:).HS Perzf/n)t age
o
Extra-short duration (< 100 days) 0 0
Short duration (100 - 115 days) 44 41,51
Medium duration (116 - 130 days) 58 54,72
Long duration (> 130 days) 4 3,77

Table 3.3 shows that plant height ranged from 115 to 154.9 cm. Among the 106
traditional glutinous rice accessions, 104 (98.11%) had a height greater than 120 cm,
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while only 2 accessions (1.89%) were classified as medium height (100 - 120 cm).
No semi-dwarf types were recorded.
Table 3.3. Classification of 106 traditional glutinous rice accessions by plant
height and number of effective tillers per plant

Trait Group No. of Accessions Perfg/zl)tage
Plant height (cm)
<100 cm (Semi-dwarf 0 0
100 - 120 cm (Medium) 2 1,89
> 120 cm (Tall) 104 98,11
Effective tillers/plant
<5 tillers (Low) 103 97,17
5 - 8 tillers (Medium) 3 2,83
> 8 tillers (High) 0 0

Panicle length ranged from 21 to 30.3 cm, with 20.75% of the samples
classified as medium (20 - 25 cm), 72.64% as long (26 - 30 cm), and 6.61% as very
long (>30 cm). The number of filled grains per panicle varied widely, from 30 to
147, while the number of panicles per square meter ranged from 146 to 387,
indicating considerable variation among accessions. The proportion of unfilled
grains ranged from 1.12% to 40.3%. The 1,000-grain weight ranged from 31.08 to
41.02 g, with 39.62% of samples in the high-weight group (30 - 35 g) and 60.38%
in the very high-weight group (>35 g). Individual plant yield varied from 24 t0 66.9 g
per clump, with an average of 41.24 g.

Based on farmer-provided information, together with genotypic and phenotypic
evaluations, six Ngu Sa Huynh glutinous rice accessions (NHS-18, NHS -20, NHS
-22,NHS -23, NHS -35, and NHS -85) with genetic similarity greater than 90% were
selected for further experimentation.

3.1.3. Key agro-morphological characteristics of the Ngu Sa Huynh glutinous
rice variety
3.1.3.1. Evaluation of agro-morphological characteristics

The results presented in Tables 3.4, 3.5, and 3.6 describe 29 agro-
morphological traits of the Ngu Sa Hyynh glutinous rice variety. Most traits
remained stable across both cropping seasons. However, some traits showed
seasonal variation, such as anthocyanin pigmentation in leaves, hull color, and
flowering duration, which ranged from 4 - 7 days in the Summer-Autumn season
and exceeded 7 days in the Winter - Spring season.

Table 3.4. Selected pigmentation characteristics of the Ngu Sa Huynh glutinous
rice variety

Summer-Autumn . .
No. Morphological Trait Crop Winter-Spring Crop
Expression | Score | Expression | Score
1 | Anthocyanin in coleoptile Very slight 1 Very slight 1
2 | Color of basal leaf sheath Green 1 Green 1
3 | Leaf greenness Mgf;gclg;m 5 Medium green | 5
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Summer-Autumn . .
No. Morphological Trait Crop Winter-Spring Crop
. Expression | Score | Expression | Score
nthocyanin pigmentation
4 inl eafb glade I; g h grelsent 9 Present 9
Distribution of anthocyanin nly at .
5 Xl leﬁlf blade Y margins 2 Only at tip 1
nthocyanin pigmentation
6 in leaf s}ilee%thp f Present 9 Present 9
Intensity of anthocyanin in - -
7 leaf sheath Very light 1 Very light 1
8 II&ea}fl blade pubescence Slight 3 Slight 3
Anthocyanin pigmentation . .
9 gj 1 ehmma /palea Light 3 Very light 1
nthocyanin pigmentation
10 in interr}llo dfes p f Present 9 Present 9
Intensity of anthocyanin in : .
11 internodes y Light 3 Light 3
12 | Presence of awn Present 9 Present 9
13 [ Awn color Pale yellow 1 Pale yellow 1
14 | Awn distribution on Up to 7 of 4 Up to 7 of 4
panicle panicle panicle
15 | Lemma/palea pubescence Medium 5 Medium 5
16 | Lemma/palea color Yellow 2 Yellow 2
Table 3.5. Growth and development characteristics of the Ngu Sa Huynh
glutinous rice variety
No Morphological Summer-Autumn Crop Winter-Spring Crop
' rait . .
Expression Score Expression Score
1 gtlgtgug?f blade Semi-erect 3 Semi-erect 3
2 | Growth habit Erect 1 Erect 1
3 fé}gigg E[)g Scll?l%rll Slightly drooping 3 Slightly drooping 3
Duration of Medium: 4 -7 .
4 19 owering days 5 Long: >7 days 9
5 | Panicle exsertion Fully eicerted 9 E/I{llly ei(erted 9
Most plants ost plants
6 | Culm strength 1 earglin% 5 1 ear:lin% 5
Medium: upper Medium: upper
7 | Leaf senescence lea\ées ye%lcl))vlgfing 5 lea\ées ye%ll%wing 5
- . Medium (10 - Medium -
8 | Grain shattering 50% grains shed) 5 50% grains shed) 5

Table 3.6. Grain color and quality characteristics of Neu Sa Huynh glutinous rice

No.| Morphological Trait Summer-fAutumn Crop Winter-S.pring Crop
Expression Score Expression | Score
1 [ Brown rice color White 1 White 1
. Slightly Shightl
2 | Brown rice aroma aro%nati c 2 aroma‘gc 2
3 | Cooked rice quality
- Overall assessment Good 19 Good 19
Fragrant, Fragrant,
- Aroma dist%nctive 4 dist%nctive 4
- Whiteness Very white 5 Very white 5
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Summer-Autumn Crop

Winter-Spring Crop

No. Morphological Trait
0 orphological Tral Expression Score Expression | Score
1 Very soft and Very soit and

- Stickiness/softness sticky 5 sticky 5
- Taste Very tasty 5 Very tasty 5
Gelatinization . .

4 temperature Medium 4-5 | Medium 4-5

5 [ Degree of grain chalkiness | Highly chalky >2.0 | Highly chalky | >2.0

Table 3.7 presents growth, yield, and grain quality traits of the short-duration
Ngu Sa Huynh glutinous rice variety (97 - 121 days). Plant height ranged from 118.9
to 124.8 cm, with 2.9 - 3.2 tillers per plant, including 2.1 effective tillers, and 12.9
- 14.3 leaves per plant. Flag leaf length ranged from 29.5 to 31.6 cm, width from 1.3
to 1.4 cm, and flag leaf area from 28.5 to 29.3 cm?.
Panicle length was 25.4 - 26.5 cm, bearing 91.3 - 105.4 filled grains per panicle,
with a spikelet sterility rate of 12.6 - 22.1%. Awn length ranged from 1.4 to 1.8 cm;
grain length was 6.0 - 6.5 mm and width 2.0 mm. The 1,000-grain weight ranged
from 32.4 to 33.2 g, classifying it as a large-grain type. Milled grain length ranged
from 4.1 to 4.2 mm and width from 1.6 to 1.7 mm. Theoretical yield ranged from
6.39 to 7.42 tons/ha, while actual yield ranged from 3.20 to 4.00 tons/ha. Amylose
content was 1.89 - 1.93%, and protein content was 8.07 - 8.14%. Milling quality
was high, with brown rice recovery of 75.22 - 75.31%, milled rice recovery of 69.67
- 70.63%, and head rice recovery of 55.03 - 57.88%.

Table 3.7. Key growth, yield, and grain quality traits of the Ngu Sa Huynh
lutinous rice variety

N Indi Uni l§esult (X £SE)

. ndi r ni = . .

0 cato t Auz:’;z?inf n Winter-Spring
1 | Growth duration Days 97 £ 8.5 121 £10.6
2 | Plant height Cm 118.9+9.73 1248+ 11.02

Number of tillers
3 | - Maximum tillers tillers/plant 32+0,17 2,9+0,16
- Effective tillers tillers/plant 2,1+£0,11 2,1+£0,13
Leaves
- Flag leaf length cm 31,6 £ 3,01 29,5+ 1,89
4 | - Flag leaf width cm 1,3+0,09 14+0,13
- Leaves per plant leaves 12,6 £ 0,96 14,3 £ 1,08
- Flag leaf area cm? 285+2,15 293+1,92
Panicle
- Panicle length
- Total spikelets per cm 26,5+ 2,06 254 +2,17
5 | panicle _ spikelets 118,0 + 8,93 120,5 + 10,52
- Filled spikelets per | spikelets 91,3 +7,05 106,4 + 9,36
panicle % 22,1 +1,94 12,6 +£1,02
- Sterile spikelet rate
Paddy grain
- Awn length cm 1,4+0,97 1,8+0,10
6 |- Grain length mm 6,5+ 0,53 6,0 £0,45
- Grain width mm 2,0£0,18 2,0£0,17
- 1,000-grain weight g 324 +2.,69 33,2+3,05
Brown rice . Mm 4,2 +0,28 4,1 +0,25
7 | - Length of brown rice mm 1,6 £0,13 1,7+0,12
gramn Ratio 2,6 £0,21 2,4+0,18
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- Width of brown rice
grain .

- Grain shape
(Length/Width ratio)
Yield .

8 |- Theoretical yield tons/ha 6,39 +5,23 7,42 +£5,94
- Actual yiel tons/ha 3,20 +£2,85 4,00 + 3,86
Grain quality
- Amylose content % 1,93 £ 0,057 1,89 + 0,062

9 |- Protein content % 8,07 £0,186 8,14 £ 0,137
- Brown rice recovery % 75,22 +3,763 | 75,31 +2,85
- Milled rice recovery % 69,673,135 | 70,63 +£3,458
- Head rice recovery % 55,03+1,917 | 57,88 +2,065

3.1.3.2. Evaluation of pest and disease resistance in the Ngu Sa Huynh glutinous

rice variety

Table 3.8 shows that brown spot disease was not observed, while bacterial leaf
blight caused only slight damage (1 - 5%) in both seasons. Leaf blast, neck blast,
and sheath blight appeared at a mild level (score 1) in the Summer-Autumn crop but
were not recorded in the Winter-Spring crop. The variety showed no signs of brown
planthopper infestation. Leaf folder damage was slight (1 - 10%) in both seasons.
Stem borer damage was moderate to severe (score 3) in the Summer-Autumn crop
but was absent in the Winter-Spring crop, likely due to varietal diversification.

Table 3.8. Pest and disease resistance of the Ngu Sa Huynh glutinous rice variety

Summer-Autumn Crop

Winter-Spring Crop

Indicator Expression | Score Expression | Score
1. Diseases

Needle-like
Leaf blast (Pyricularia gﬁ&%ﬁp ots 1 | No symptoms 0
oryzae) sporulation

zonebao tu
Neck blast (P [ Les;olnsbon ¥ flew 1 0

eck blast (Pyricularia panicle branches

oryzae) or secondary No symptoms

e ear
Bacterial leaf blight o0 Jcat area 1 1 - 5% leaf area 1
(Xanthomonas oryzea) ?efgiegltlesd by affected

- Lesions below
Sheath blight
(Rhizoctonia solani) ﬁg;g’h?f plant I | No symptoms 0
31;10;;’3) spot (Curvularia | N Jesions 0 [ No lesions 0
26 Insect pests
Stem borer (Scirpophaga ﬁéa}tzsoo? dead 3 0
mcefr ;”11‘: ) whiteheads No damage
Leaf folder
: 1 - 10% plants 1 - 10% plants

(Cnaphalocrocis 1 1
e dz{; ali f) h affected affected
Brown planthopper - . . .
(Nilaparvata lugens) No infestation 0 No infestation 0
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3.2. STUDY ON DETERMINING THE OPTIMAL SEEDING RATE
SUITABLE FOR LOCAL CULTIVATION CONDITIONS
3.2.1. Effects of seeding rate on selected growth traits of the Ngu Sa Huynh
glutinous rice rariety o o ' '
Table 3.9 shows that plant height increased with higher seeding rates, reaching
the maximum at 140 kg/ha (120.4 cm in the Summer-Autumn crop; 125.9 cm in the
Winter-Spring crop). The number of leaves per plant was not significantly affected
by seeding rate, ranging from 12.6 to 12.9 in the Summer - Autumn crop and 14.3
to 14.5 in the Winter-Spring crop. Growth duration was not influenced by seeding
rate but was clearl de]pen ent on the cropping season: 97 days in the Summer -
Autumn season and 121 days in the Winter - Spring season.
Table 3.9. Effects of seeding rate on plant hel§ht, number of leaves, and growth
duration of the Neu Sa Huynh glutinous rice variety

Seeding Summer-Autumn 2022 Winter-Spring 2022-2023
Rate Plant Growth Plant Growth
. No. of leaves . . No. of leaves .
(kg/ha) height (leaves/plant) duration | height (leaves/plant) duration
(cm/plant) (days) | (cm/plant) (days)
60 116,8° 12,7 97 122,.8° 14,32 121
80 117,3% 12,9 97 123,1°¢ 14,32 121
100 119,0% 12,6* 97 124,6° 14,42 121
(control)
120 119,9% 12,7 97 125,0% 14,4 121
140 120,4° 12,6* 97 125,9° 14,5% 121
CV(%) 9,1 10,2 10,6 8,9
LSDo.0s 2,15 0,56 - 1,20 0,43 -

_ Table 3.10 shows that in the Summer-Autumn 2022 season, the total number of
tillers ranged from 3.1 to 3.5 per plant, and the number of effective tillers ranged from
1.9 to 2.3. Increasing the seeding rate from 60 kg/ha to 140 kg/ha reduced the number
of tillers, with the lowest value observed at 140 kg/ha. This difference was statisticall
significant compared to the control (100 kg/ha). In the Winter-S nn% 2022 - 202
season, total tillers ranged from 2.9 to 3.3 C{>e1r plant, and effective tillers from 2.1 to 2.2
per plant, with the highest value recorded at 60 kg/ha, although differences were not
statistically significant. o

The effective tiller ratio in the Summer-Autumn crop ranged from 63.2% to
65.4%, with the highest at 60 kg/ha; however, differences between treatments were not
significant. In confrast, the Winter-Spring crop had higher values (66.1% to 74.6%),
with the highest at 120 kg/ha. Seeding rates of 60 and 80 kg/ha were significantly
different from the control and higher rates. Overall, the effective tiller ratio was greater
in the Winter-Spring season than in the Summer-Autumn season.

Table 3.10. Effects of seeding rate on the tillering ability of the Ngu Sa Huynh
glutinous rice variety

) Summer - Autumn 2022 Winter - Spring 2022 - 2023
Seeding Rate Total | Effective | Effective | Total Effective Effective
(kg/ha) tillers/ | tillers/pl | tiller ratio tillers/p | tillers/pla | tiller ratio
plant ant (%) lant nt (%)
60 3,5 2,3 65,4 3,3 2,28 66,1°
80 3,4% 2,28b 64,7% 3,1% 2,12 66,0°
100 (control) 3,3° 2,1% 63,2¢ 2,9° 2,12 72,92
120 3,3 2,1% 64,0 2,9 2,12 74,68
140 3,1° 1,9 63,2° 2,0P 2,12 72,22
CV(%) 10,6 9,0 10,5 6,1 8,0 9,4
LSDo,05 0,18 0,21 2,57 0,37 0,17 5,76
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Table 3.11 shows that in the Summer-Autumn 2022 crop, flag leaf length
ranged from 30.20 to 35.69 cm, width from 1.27 to 1.32 cm, and area from 27.9§ to
31.82 cm?. The greatest length and area were observed at 140 kg/ha, while the
%reatest width was at 60 kg/ha. In the Winter-Spring 2022 - 2023 crop, flag leaf
ength ranged from 27.60 to 30.16 cm, width from 1.37 to 1.49 cm, and area from
28.72 to 29.57 cm?. The longest leaf was recorded at 140 kg/ha, the widest at
60 kg/ha, and the largest leaf area at the control treatment.

able 3.11. Effects of Seedin§ rate on flag leaf growth of the Ngu Sa Huynh

glutinous rice variety

Seeding Summer - Autumn 2022 Winter-Spring 2022 - 2023
Rate | Flag leaf | Flag leat | Flag leaf |Flag leaf | Flag leaf
(ke/ha) | lemgth | width | area | length | width aﬂ?&‘iﬁ%
(cm) (cm) (cm?) (cm) (cm)
60 30,20° 1,327 27,98° 27,60° 1,49° 28,72°
80 31,03° 1,31% 28,38° 28,05°¢ 1,47° 28,79%
100 31,70° 1,29 28,70° 29.47° 1,43° 29,57%
(control)
120 34,62° 1,28° 30,93% 29,81% 1,40° 29,22%
140 35,69% 1,27° 31,82° 30,167 1,37¢ 28.,86™
CV(%) 8,5 10,1 6,9 7,9 9,6 10,3
LSDy.0s 1,97 0,02 1,61 0,69 0,03 0,53
3.2.2. Effects of seeding rate on dry matter accumulation in the Ngu Sa Huynh

glutinous rice rariety . . . .

~Table 3.12 shows that total Aqlant biomass, grain weight, and straw weight were
significantly influenced by seeding rate. In the Summer-Autumn 2022 crop, the
highest values were recorded at 60 kg/ha (total biomass: 9.21 jg; grain: 3.25 g; straw:
5.96 i)’ although the economic coefficient was lowest (0.35), while the control
100 kg/ha) achieved the highest economic efﬁcwnc&l (0.38). In the Winter-Spring

022 - 2023 crop, similar trends were observed, with the highest biomass
components also at 60 kg/ha (total biomass: 10.53 g; grain: 4.08 g; straw: 6.45 g);
however, the economic coefficient ranged from 0.39 to 0.40 with no statistically
significant differences. These results suggest that lower seeding density favors
growth and dry matter accumulation, whereas higher density reduces overall
productivity.

Table 3.12. Effects of seeding rate on dry matter accumulation in the Ngu Sa
Huynh glutinous rice vVariety

See((ll{in R)ate Total ol Bioméss (g/plant) .
a otal plant rain . conomic
& bion?ass weight Straw weight | . fficient
Summer-Autumn 2022
60 9,21° 3,25° 5,96 0,35°
80 851° 3,03° 5,487 0,36™
100 (control) 7,91° 3,01 4,90° 0,387
120 7,87° 2,93° 4,94° 0,37%
140 7,39° 2,67° 4,73° 0,36™
CV(%) 10,2 94 8,2 10,0
LSDgs 0,53 0,10 0,50 0,02
Winter-Spring 2022 - 2023
60 10,53 4,08° 6,45" 0,39%
80 9,61° 3,79° 5,82° 0,39%
100 (control) 8,76° 3,48° 5,28° 0,40°
120 8,67° 3,44° 5,23°¢ 0,40°
140 8,277 3,21° 5,067 0,39°
CV% 9,0 8,9 8,6 10,5
LSDy.05 0,20 0,11 0,14 0,01

2.3, ngécts 03[ seeding rate on major insect pests and diseases _
Table 3.13 shows that Ngu Sa Huynh glutinous rice experienced higher pest
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and disease ({)ressure in the Summer-Autumn 2022 season. Neck blast, sheath blight,
and leaf folder were observed at mild levels (score 1), while stem borer damage was
moderate (score 3). Leaf blast appeared mildly, with the 140 kg/ha treatment
1reach1n(gi score 2. In the Winter- Frlng season, only the 140kg/ha treatment
recorded mild symptoms (score 1) for some pests. Bacterial leaf blight and leaf
folder appeared at mild levels in both seasons, whereas brown spot and brown
%}anthoioll)er were absent.

able 3.13. Effects of Seedinglmte on major pest and disease incidence in the Ngu
Sa Huynh glutinous rice variety
Seedi Unit: Score
eedin .
Rate ° Leaf | Neck| B aIch:&lal Sheath| Brown | Stem | Leaf Brown
(kg/ha) Blast| Blast Blight Blight| Spot |Borer| Folder | Planthopper
Summer - Autumn 2022
60 | | | | 0 3 | 0
80 | | | | 0 3 | 0
100 (Control)| 1 | | | 0 3 | 0
120 | | | | 0 3 | 0
140 2 | | | 0 3 1 0
Winter-Spring 2022 - 2023
60 0 0 | 0 0 0 1 0
80 0 0 | 0 0 0 1 0
100 (Control)| 0 0 | 0 0 0 1 0
120 0 0 | 0 0 0 1 0
140 | 0 | | 0 | | 0

3.2.4. Effects of seeding rate on yield components
Table 3.14 shows that the number of panicles per square meter of Ngu Sa

Huynh

slight&r gdeclimn at 140 kg/ha. In the Summer -
. from 185.3 to 227.

higher values (181.7 - 23
Summer-Autumn crop. The number of filled grains
weight were both higher in the Winter-Spring season.
higher in the Winter-S
Autumn crop (75.19 -
favorable conditions fo;gram

range

£
RIS

lutinous rice increased with seeding rate,

eaking at 120 kg/ha before
Autumn season, panicle density

anicles/m?, while the Winter-Spring season recorded
3 panicles/m?). Panicle length was greater in the

i

filling.

Tper fpa
he fille
crop (84.89 - 88.48%) compare .
_indicating that the latter season provided more

cle and 1,000-grain

rain ratio was also
to the Summer-

Table 3.14. Effects of seeding rate on yield components of the Ngu Sa Huynh
glutinous rice vameg/

Seeding Pani . .
. 2 | Panicle Total Filled Filled 1000-
(15%&) P(aglgil&ség)l length | grains/panicle | grains/panicle rain grain
g p (cm) (grains) (grains) ratio (%) | weight (g)
Summer-Autumn 2022
60 185,3° 27,87 127, 7° 95,97 75,197 32,97
80 205,3° 26,9° 119,3° 92.4° TTAT™ 32,6™
100 (control)]  216,3° 26,5° I17,5° 91,6° 77,98 32,3°
120 232,07 26,1 117,3° 91.,5° 78,037 32,0°
140 227,7% 25,5° 106,3¢ 86,7¢ 81,65% 31,5¢
CV (%) 10,6 7,4 10,8 7,9 9,4 10,3
LSDo,05 832 0,93 6,67 1,36 3,164 0,47
Winter-Spring 2022 - 2023
60 I81,7° 26,37 132,97 117,07 88,047 34,97
80 196,0° 25,62 126,0° 111,5° 88,48 34,6
100 (control)] — 212,7° 25,5™ 121,77 106,3° 87,34% 33,5°
120 234,3° 25,2% 119,9* 104,1° 86,88 33,1™
140 228, T° 24.8° I15,5° 98,1¢ 84,89° 32,7°
CV (%) 9,2 6.4 10,3 8,1 10,7 10,9
LSDo,05 6,47 1,27 4,43 2,56 3,131 0,41
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3.2.5. Effect of seeding rate on yield, carbon accumulation, and CO: absorption
of Ngu Sa Huynh glutinous rice . ' .

able 3.15 shows that the yield of Ngu Sa Huynh glutinous rice varied between
the two cropping seasons and was signi 1can_tl?/ affected by the seeding rate. In the
Summer-Autumn 2022 season, theoretical yield ranged from 5.85 to 6.80 t/ha, and
actual yield from 2.90 to 3.41 t/ha. In the Winter-Spring 2022 -2023 season, yields
increased to 7.33 - 8.08 t/ha (theoretical) and 3.53 - 4.15 t/ha (actual). The seedin
rate of 120 kg/ha consistently produced the highest ?lleld outperformlnﬁ.the contro
(100 kg/ha) 1n both seasons. In terms of biologica performance, the highest total
biomass, carbon accumulation, and CO- absorption were recorded at the 120 kg/ha
seeding rate, especially in the Winter-Spring crop (10.45 t/ha, 4.81 t/ha, and 17.62 t
COx/ha, respectively).

Table 5.15. Eﬁ)e,ct of seeding rate on yield, carbon accumulation, and CO:
absorption of Ngu Sa Huynh glutinous rice
Unit: tons/ha

Seeding Yield

rate - —— Accumulated | Absorbed
(kg/ha) Theoretical | Actual | Biological Carbon (C) CO:
Summer - Autumn 2022
60 5,85° 2.90° 8,22° 3,78 13.87
180()0 6,18° 3,00° 8,43™ 3,88 14,22
b b ab
(control) 6,39 3,24 8,52 3,92 14,37
120 6,807 3.41° 9,167 421 15,45
140 6,22° 3,24° 9,00%™ 4,14 15,17
CV% 10,1 3,0 9,5 - -
LSDo,s5 023 0,11 0,80 - -
inter - Spring 2022 - 2023
60 7,43° 3.53¢ 9,IT° 4,19 15,37
180()0 7,55° 3,70° 9,38° 432 15,83
b ab a
(control) 7,57 4,07 10,26 4,72 17,30
120 8,087 4,157 10,457 481 17,62
140 7,33° 3.,99° 10,307 4,74 17,36
CV% 10,5 9,2 10,6 - -
LSDo,5 0,30 0,15 025 - -

3.2.6. Effect of seeding rate on ecqnomic.efﬁcien%y .

Table 3.16 shows that economic efficiency differed between the two cropping
seasons. In Summer-Autumn 2022, profit ranged from 20.6 to 29.6 million /ha,
while in Winter-Spring 2022 - 2023, it increased to 33.8 - 44.9 million VND/ha.
The seeding rate of 120kg/ha consistently generated the highest profit,
outperforming the traditional rate of 100 kg/ha in both seasons. In Quang Ngai
}])rovmce, this rate resulted in a yield increase of 2.0 - 6.3% and an income gain of

.1 - 3.0 million VND/ha compared to local practices, indicating that 120 kg/ha is

an optimal seeding rate for enhancing production efficiency.

able 3.16. Effect of seeding rate on the economic efficiency of Sa Huynh Ngu

glutinous rice production

Summer - Autumn 2022 Winter-Spring 2022 - 2023
. Gross
Seedin . Gross | Total Total
( kra/tl:a)g Y(liel Re(ve!iu C0§lt Pfl(l)iilit (Yiel?h R(:l\éen C0§lt Pfl‘:iilit
g/ha) | (gons| (Ml | (mil. |y (tons/hy g (il | yp,
/ha) Vl\;l))/h l11\2111))/ a) a) |y 1)) R4 al))/h a)
a
60 290 58,0 3741 20,6 | 3,53 70,6 36,8 33,8
80 3,00 | 60,1 3781 223 3,69 74,0 37,2 36,8
100 3241 648 382 26,6 | 4,07 81,4 37,6 43,8
(control)
120 341 68,1 386 | 29,6 | 4,15 82,9 380 | 449
140 3241 648 390 258 1 3,99 79,9 384 | 41,5
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3.3. STUDY ON OPTIMAL NITROGEN AND POTASSIUM FERTILIZER
RATES FOR NGU SA HUYNH GLUTINOUS RICE VARIETY
3.3.1. Effects of nitrogen and potassium fertilizer rates on growth and
development of Sa Huynh Ngu glutinous rice
3.3.1.1. Effects of nitrO%]en and potassium fertilizer rates on key Z{;rowth indicators
~ Table 3.17 shows that plant height ranged from 115.83 to 145.68 cm, with the
highest value observed at the treatment of 120 kg N/ha + 90 kg K-O/ha. Differences
among fertilizer combinations were statistically significant (p <0.05). Plants grown
in the Winter-Spring season were taller than those in the Summer-Autumn season,
reflecting the combined effects of fertilizer application, seasonal conditions, and
cultivation practices, in addition to genetic factors. The highest number of leaves
ger plant was also recorded at the above fertilizer rate: 12.80 leaves/plant in
Summer-Autumn 2023 and 14.27 leaves/plant in Winter-Spring 2023 - 2024,
indicating a strong response in leaf development. Growth duration increased with

higher mtro% n and potassium rates, rangin

Autumn 2023, and from 106 to 120 days in

observed at the 120 kg N/ha rate.
Table 3.17. Effects of nitrogen and potassium fertilizer rates on plant height,
number of leaves, and growth duration

_from 95 to 100 days in Summer-
inter-Spring, with the longest period

Summer - Autumn 2023 Winter SZI())ETg 2023
Rlige() of Ralt\? of No. of | Growth No. of
2 Plant 0.0 rowt Plant leaves | Growth
(kg/ha) | (kg/ha) |  pejoht dggzg: / dul;ftw height | (leaves/ | duration
(cm/plant) plant) | (days) (cm/plant) | plant) (days)
0 115,83 11,67 95 118,727 12,937 106
40 118, 73" | 12,00 95 I131,76% 13,13 I'15
0 30 126,01" 12,207 100 136,797 13,207 I'15
120 135,77% 12,537 100 140,61™ 13,40 120
0 116,937 11,60" 95 119,237 13,007 106
40 122,30% 12,0=" 95 135,97/° 13,33™ 'S
30 30 129,437 12,137 100 138,85™ 13,477 I'15
120 137,977 12,60 100 142,41 13,537 120
0 118,077 | 11,93™®" 95 119,53" 13,13™ 106
40 127,93% 12,277~ 95 137,54™ 13,537 I'15
60 30 140,60” 12,537 100 145,257 14,077 I'15
120 141,83 | 12,477 100 144,617 14,207 120
0 I119.87" 12,077 95 119,89" 13,207 106
40 129,837 12,337 95 138,297 13,537 I'15
90 () 142,837 | 12,67~ 100 144,25 14,207 IS
120 143,017 12,807 100 145,68° 14,277 120
LSDk 0,94 U723 - 1,03 0,273 -
LSDnN 1,04 071 - 1,3 U 14 -
LSDxk*N 2,03 U,41 - 2,59 0,34 -

3.3.1.2. Effect of nitrogen and potassium fertilizer rates on the tillering ability of
Ngu Sa Huynh glutinous rice . o
Results in Table 3.20 show that the number of tillers and productive tillers per
plant differed significantly among fertilizer combinations (p <0.05), except for the
roductive tiller ratio in the Winter - Spring season. Total tillers ranged from 2.0 to
.5 in the Summer - Autumn 2023 season and from 1.9 to 3.1 in the Winter - Spring
2023 - 2024 season, with the highest values recorded in the treatment of 120 kg N/ha
+ 90 kg K2>O/ha. This treatment also resulted in the highest numbers of total and
roductive tillers in both seasons: 3.47 and 2.27 (Summer - Autumn), and 3.13 and
.33 (Winter - Spring). The highest productive tiller ratios (65.97% and 77.46%)
were observed at the rate of 80 kg N/ha + 60 kg K>O/ha.




Table 3.18. Effect of nitm%/en and ﬁotassium fertilizer rates on tillering ability of
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'ou Sa Huynh glutinous rice
Winter-Spring 2023 -
Rate of | Rate of Summer - Autumn 2023 2024
K:0 N Producti | No. of Producti
(kg/ha) | (kg/ha) No. of Productive . oy Productive .

tillers/plant | tillers/plant | *© tiller | tillers/ tillers/plant | ¥¢ tiller
p p ratio (%) | plant P ratio (%)

0 2,207 1,408 63,527 2,03¢ 1,407 68,847

40 2,47 I1,60° 64,747 2,078 1,53 74,247

0 80 2,807 1,93°¢ 69,117 2,40°" I,87°® 77,917

120 3,00 2,00%° 67,167 2,67° 1,93¢ 72,347

0 2,275" 1,47 64,657 2,008 1,377 68,967

40 2,677 [,73%" 65,487 2,53%T 1,80 71,437

30 80 3,00 2,00 67,167 2,70°° 1,93° 71,717

120 3,20%° 2,07%° 64,887 2,93%° 2,00° 68,257

0 2,275 1,438 63,387 2,078 1,437 69,397

40 2,907 [,87°° 64,347 2,73 1,93° 70,947

60 80 3,33%® 2,207 65,97% 2,93%°¢ 2,27 77,467

120 3,407 2,20 64,637 3,00™ 2,27% 75,797

0 2,50 [,53% 61,457 2,27 1,57% 69,367

40 3,07° 1,93° 62,927 2,73 2,03 74,27%

90 80 3,407 2,207 64,757 3,00 2,27% 75,937

120 3,477 2,277 65,477 3,13° 2,337 74,587

LSDx 017 015 3,39 0,06 016 5,60
LSDn 0,13 013 5,69 011 0,09 512
LSDkN 0,28 0,29 9,54 0,30 0,31 12,23

3.3.1.3. Effect of nitrogen and potassium fertilizer rates on flag leaf development

of the Ngu Sa
Table 3.19

ugnh glutinous rice variety .
shows that the flag leaf was longest (38.11 cm), widest (1.69 cm),

and had the largest leaf area (44.93 cm?) in the treatment with 120 kg N/ha + 90 kg
K20O/ha. The high values were primarily due to increased leaf length, contributing to
enhanced photosynthesis and dry matter accumulation during the panicle initiation

and headin

stages.

Table 3.19. Effect of nitrogen and potassium rates on flag leaf growth

Summer-Autumn 2023 Winter-Spring 2023 - 2024
Rate of | Rate of
K:O | N |Flagleaf| (5% | (0% | (5% | (05 | Flag leaf
(kg/ha) | (kg/ha) | length | gy, o eq length | width arca
(cm) | ‘em) | (cm?®) | (em) | (em) | ™)
0 28,83 1,29 26,09 | 27,33 1,34 25,60’
40 32,07gh | 1,33 | 29,78% | 31,665 | [,42%% | 3138
0 80 32,97 | 1,37 [ 31,56" | 33,80° [ 1,52°° | 35,967
120 34,53 1,40 | 3391 | 33,34 1,57 37,81
0 30,47™ 1,30 | 27,78% | 29,99° [,38™ 28,90°
40 33.40¢ | 1,35 | 31,48 | 33,93 [ 1,49 | 35,48"
30 80 34, 133" | 1,37 32,7787 [ 35,017 | 1,59 39,05
120 37.17™ [,4T™ | 36,78% | 36,77™ 1,677 42,86
0 31,875 I,31™= | 29,205" | 30,64° [,425" 30,54°
40 34,80°° | 1,37° | 33,48% | 34,74 [ 1,55 | 37,82
60 80 36,37 1,417 35,777°° 1 36,70 | 1,63 42,08"
120 37,877 1,427 37,70 | 37,73 1,65™ 43,50%™
0 32,00%" 1,32° 29,58° 30,83° 1,45™ 31,35
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Summer-Autumn 2023 Winter-Spring 2023 - 2024
Rate of | Rate of
P R R
(kg/ha) | (kg/ha) l?gl%lt)h width | area | length | width (?:1?)
(cm) (cm?) (cm) (cm)
40 35,537 1,397 | 34,58™ | 34,977 | 1,60° 39,04
90 80 3790 | TAT™ | 3745 | 3737 | 1.69° | 44,16
20 [ 3793 | 142" | 37.83% [ 38.011° | 1.68° | 44.93°
LSDk 0,56 0,02 0,95 0,50 0,05 1,73
LSDn 0,87 0,03 0,69 0,99 0,03 1,098
LSDxkN 1,75 0,03 1,37 1,99 0,05 2,20

3.3.2. Effect of nitrogen and
accumulation in Ngu Sa Huynh g

Ipotassiun! fertilizer rates on dry matter
utinous rice

Table 3.20 indicates that total plant biomass was highest under the combination

of 80 kg N + 60 kg K-O/ha, reaching 10.78 g/plant in the Summer-Autumn season
and 11.30 %/plant in the Winter-Spring season. This highlights the significant
influence of a balanced N - K application on biomass accumulation. The highest

rain weight (4.67 - 4.90 g/plant) was also recorded at this treatment. In contrast,
the highest straw biomass (6.63 - 6.87 g/plant) was observed at 120 kg N + 30 kg
K:0O/ha. The economic coefficient ranged from 0.33 to 0.44, with the peak value

also observed at 80 k

partitioning driven by the N - K nutrient balance.
Table 3.20. Effect of nitrogen and potassium fertilizer rates on dry matter

N + 60 kg K2O/ha, reflecting the efficiency of biomass

accumulation
Summer - Autumn 2023 Winter - Spring 2023 - 2024
Rate
KOfO Rate of N Khoi lwong (g) Economic Khoi lwong (g) Economic
2 (kg/ha) coefficient coefficient
(kg/h Total Grain Straw Total Grain Straw
a) biomass| weight weight biomass| weight weight
(g/plant)| (g/plant)| (g/plant) (g/plant)| (g/plant) | (g/plant)
0 6,924 2,31# 4,61°¢ 0,33 7,44° 2,638 4,81¢ 0,35
0 40 8,75 3,01 5,74 0,35 8,83¢ 3,24° 5,65 0,37
80 8,92 3,13 5.79%¢ 0,36 8,59¢ 3,22° 5,37% 0,37
120 9,02° 3,271 5,75%¢ 0,36 9,19 3,38% 5,81 0,37
0 7,249 2,468 4,78 0,34 7,25° 2,558 4,66 0,35
30 40 8,61°¢ 3,219 5,40 0,37 8,87 3,17 5,70 0,36
80 9,15 3,49 5,659 0,38 8,95 3,27 5,69 0,37
120 10,45° 3,97° 6,63? 0,38 10,87% 4,00° 6,87° 0,37
0 6,98¢ 2,368 4,62% 0,34 6,92°¢ 2,47¢ 4,45 0,36
60 40 9,79% 3,96° 5,83% 0,40 8,89 3,26 5,63 0,37
80 10,78* 4,67% 6,09 0,44 11,307 4,90* 6,40%° 0,43
120 9,68° | 3,67™ 6,01% 0,38 9,85" 3,78 6,07 0,38
0 6,97¢ 2,348 4,63% 0,34 6,74° 2,41¢ 433" 0,36
90 40 8,82 3,291 5,53 0,37 9,07° 3,34%t 5,73 0,37
80 9,80% 3,70 6,10 0,38 9,03 3,56°% 5,48¢ 0,40
120 9,79 | 3,66 6,37 0,37 9,56 3,65 5,91°« 0,38
LSDk 0,65 0,19 0,56 - 0,43 0,18 0,27 -
LSDn~ 0,56 0,24 0,50 - 0,47 0,19 0,29 -
LSDk#*N 1,13 0,48 1,01 - 0,93 0,39 0,57 -
3.3.3. Effect of nitrogen and potassium fertilizer rates on pest and disease

incidence in Ngu Sa

uynh glutinous rice

According to Table 3.21, in the Summer-Autumn 2023 season, leaf blast and leaf
folder infestations were mild (score 1), 1ncreas1n§ to score 2 at the hllghest nitrogen rate
1

(120 kg N/ha). In the Winter-Spring 2023 - 202

season, most ferti

zer combinations
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showed no infection, except for those with high nitrogen, which exhibited slight

incidence (score 1). Sheat
commonly scored at 1 and increased to 2 at 120 kng
spot were not observed in either season, while

across all treatments.

blight was absent in both seasons. Leaf folder was

/ha. Brown planthopper and brown

diseases in Ngu Sa Huynh glutinous rice

acterial leaf blight occurred mildly

Table 3.21. Effect of nitrogen and potassium fertilizer rates on major pests and

Unit: Score

Rate of
K:O
(kg/ha)

Rate of
N
(kg/ha)

Leaf
blast

Neck
blast

Bacter
ial leaf
blight

Sheath
blight

sp

otborer

Bro‘#ﬂitem

Leaf
folder

Brown
planthopp

w

Summer -

Autumn

N
=
N
w

0 1

40

80

0 120

0

40

30 80

120

0

40

60 80

120

0

40
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0
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120

0

40

| | | | | | | | | | | | | et
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3.3.4. Effect of nitrogen and potassium fertilizer rates on (y)field components

Results in Table 3.22 show that the combination of 80 kg N/ha + 60 k
K2>O/ha produced the highest number of panicles per square meter, number o
filled grains per panicle, filled grain ratio, and 1,000-grain weight in both
cropping seasons. The longest %a}nlcle length (28.96 cm) was recorded at the
120N + 90K combination. The highest number of grains per panicle was also
observed at 80 - 120 kg N/ha combined with 60 kg K>O/ha. These results indicate
that the 80N + 60K fertilizer combination is the optimal treatment for promoting
both yield formation and grain quality of Ngu Sa Huynh glutinous rice.

r
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Table 3.22. Effect of nitrogen and potassium fertilizer rates on yield components of
Neou Sa Huynh glutinous rice

Rate | Rate No. of Panicle No. of No. of filled F:.l;?g 1’?3&'
of K:O | of N | panicles/m* | length | grains/panicle | grains/panicle %‘atio v%ei ht
kg/ha) (kg/ha) | (panicles) (cm) (grains) (grains) (%) (2

Summer - Autumn 2023
0 211,338 2497 93,93 71,40" 76,02" | 31,53°
40 216,33 [ 25,539 95,07" 73,405 77,21 | 32,00%
0 30 227,67°¢ | 28,80 98,67 76,13°%5 77,16 | 32,00%
120 232,00%° | 26,27° 99,67°" 78,40°° 78,67 | 32,03%
0 215,335 ] 25,133 96,00™ 73,33%" 76,395 [ 31,97*
40 222,33% | 25,96°° 98,53¢1 76,67 77,81¢ | 32,10%
30 4y 233,33*® | 26,13 102,97 80,20 77,909 32,20%°
120 231,33%° | 26,63 104,20°° 81,40 78,14% | 32,13%
Y 217,33 25,23 96,93™ 74,20'e" 76,545 [ 31,90%
40 225,33%¢ | 26,60 102,13%¢ 80,07° 78,40% | 32 40%
60 4y 238,00° 28,45°% 109,00%"° 89,67° 82,28 | 32,67°
120 233,33% 28,56 110,67% 86,937 78,56°°°| 32,10™
0 218,33 | 25,50% 99.,40°" 75,67°% 76,13" [ 31,77%
40 232,67%° 26,70° 105,40° 82,87° 78,62°°°] 32,10™
90 Y 236,67° 28,73¢% 109,13% 87,03? 79,75° | 32,13%
120 235,00 28,817 110,07% 87,407 79,40°° | 32,00%°
LSDk 3,57 0,52 3,08 2,14 0,47 0,54
LSDn 3,28 0,40 2,14 1,596 0,41 0,44
LSDk*N 0,81 6,56 4,29 3,48 0,85 0,93
Winter-Spring 2023 - 2024
Y 218.0 24.,43¢ 105,675 91,33" 86,43 [ 31,97°
40 224,008" | 2591 108,47°¢ 95,67 88,20 32,23
0 4y 228,33 [26,23% 111,00° 97,73" 88,12%°¢ 32 27
120 232,33%¢  126,57° 118,07¢ 102,40° 86,73 | 32,00°
U 221,00™ 25,53" 107,27 93,3380 87,01°¢ 32,07°
40 229,00%" | 26,79°° 110,47° 97,87 88,65%%] 32,20
30 8V 231,33°%¢ | 27,14 120,47¢ 107,07¢ 88,86%%] 32,40>°
120 232,33 27,25° 125,73°¢ 110,40¢ 87,82%¢ 32,07°
U 224,008 25,59' 108,87°'¢ 95,277' 87,51 32,17
40 231,33 [ 26,84 130,40° 117,20° 89,87* | 32.97%
60 4y 239,33? 2847 137,87¢ 120,87% 90,61% [ 33,207
120 237,00% 28,697 136,137 120,87 88,79%9 32,777
0 226,33 25,85°% 111,93° 96,93" 86,60¢ [ 32,00°
40 233,67 | 26,80 132,47 118,40° 89,38 32,33
90 4y 237,67° 28,64° 135,33¢ 120,93%° 89,36™°| 32,90®
120 237,33% 28,96% 135,477 120,27 88,79%¢] 32,67*¢
LSDk 2,87 0,66 2,05 1,45 1,75 0,37
LSDN 1,44 0,40 1,77 1,70 1,32 0,26
LSDk*N 3,79 0,96 3,68 3,28 2,87 0,57

3.3.5. Effects of nitrogen and
accumulation, and CO: uptake of the glutinous rice variety Ngu Sa Huynh
. le 3.23 show that both theoretical and actual yields were
highest under the combination of 80 kg N/ha + 60 kg K2O/ha, reaching 6.95 and
3.54 tons/ha in the Summer-Autumn crop, and 9.55 and 4.62 tons/ha in the Winter-

The results in Table

Spring crop, respectivel
fertilization. The accumu

fat

otassium fertilizer rates on

ield, carbon

This confirms the significant role of balanced N-K
ed carbon and CO- uptake values were also higher in the

Winter-Spring crop—5.8 and 21.3 tons/ha, respectively. Additionally, the
biological yield reached a maximum of 12.60 tons/ha, indicating that the more
favorable ecological conditions during this season enhanced biomass accumulation

efficiency.
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Table 3.23. Effects of nitrogen and potassium fertilizer rates on yield, carbon
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accumulation, and CO: uptake

Unit: tons/ha

Rate of| Rate of] Yield Carbon CO,
(lgiga) (kglfha) Theoretical | Actual | Biomass | accumulation | absorption
Summer-Autumn 2023
U 4,76 2,72" 8,02% 3,7 13,5
40 5,08" 2,858 8,119 3,7 13,7
0 Y 5,55™ 2,87¢ 8,24™ 3.8 13,9
120 5,83 2,888 8,398 3.9 14,2
U 5,05™ 2,72" 7,92% 3,6 13,4
40 5,47¢ 3,04¢ 8,57¢ 3.9 14,5
30 Y 6,03 3,20¢ 9,18¢ 4,2 15,5
120 6,05 3,32¢ 9,61° 4.4 16,2
U 5,245 2,90 8,45 3.9 14,3
40 6,02 3,28¢ 9,33¢ 43 15,7
60 Y 6,95 3,54% 9,72 4,5 16,4
120 6,61 3,41° 9,83% 4,5 16,6
Y 5,345" 3,00 8,66° 4,0 14,6
40 6,33% 3,28¢ 9,31°¢ 4,3 15,7
90 Y 6,72% 3,51® | 9,80* 4,5 16,5
120 6,62%° 3,44°° 9,90* 4,6 16,7
LSDx 2,27 0,30 1,09 - -
LSDN 1,46 0,51 0,81 - -
LSDk*N 0,38 0,93 0,76 - -
Winter-Spring 2023 - 2024
0 6,37¢ 2,98 8,34 3.8 14,1
40 691" 3,298 9,01 4,1 15,2
0 Y 7,205 348" | 9.27%" 43 15,6
120 7,61" 3,58! 9,68' 4,5 16,3
U 7,61" 3,10™ 8,63™ 4,0 14,6
40 7,228 3,517 9,50 4,4 16,0
30 Y 9,02° 4,10 [ 10,98° 5,1 18,5
120 8,23¢ 4,17°¢ [ 11,30 5,2 19,1
U 6,86 3,14" 8,82™M 4,1 14,9
40 8,94¢ 3,97° 10,96° 5,1 18,5
60 Y 9,522 4,62% | 12,33® 5,7 20,8
120 9,39% 4,17 [ 11,67 54 19,7
U 7,02™ 3,298 9,65 4.4 16,3
40 8,95°¢ 4,30° | 11,94 5,5 20,1
90 38U 9,55% 4,56 [ 12,60° 5,8 21,2
120 9,33° 4,45° 12,552 5,8 21,3
LSDk 1,31 0,43 4,10 - -
LSDN 0,74 0,74 2,85 - -
LSDk*N 1,82 1,34 6,40 - -
.6. Effects of nitrogen and potassium fertilizer rates on economic efficienc

Results in Table
kg K:O/ha provided the highest profit, reachin

.24 show that the fertilizer combination of 80 k
34.4 million VN

N/ha +

0

/ha in the
Summer-Autumn season and 50.7 million VND/ha in the Winter-Spring season.
This demonstrates a dual advantage in terms of both yield and economic return,
making it a suitable fertilization strategy for smallholder farming conditions.
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Table 3.24. Effects of nitrogen and potassium fertilizer rates on the economic
efficiency of New Sa Huynh glutinous rice production

Summer-Autumn 2023 Winter-Spring 2023 - 2024
Total
Rate of | Rate of . .Gross Total cost Profit . .Gross cost Profit
l:( ;g K 1711 tYle/ll(li 1nc.i)ll.ne (million (million tYle/ll(li mc.;)ll.ne (million | (million
(kg/ha) | (kg/ha) | (tons/ha) \(711311)/11(;:) VND/ha) | VND/ha) | (tons/ha) ‘(,“1\};)/11‘::) Vl\zll]))/h VND/ha)
0 2,72 344 36.3 I3,1 2,98 594 | 36,8 | 22,6
40 2,85 57,0 332 73,8 3,29 65,8 | 38,5 | 27,3
0 () 2,87 57,4 343 22,6 3,43 63,0 | 40,1 | 28,0
120 7,88 57,6 36.5 71,1 3,58 1,6 | 41,8 | 29,8
0 2,72 344 323 72,1 3,10 62,0 | 37,6 | 244
40 3,04 60,3 34,0 76,3 3,51 70,2 | 39,3 [ 30,9
30 () 3,20 64,0 35.6 784 Z.10 82,0 | 40,9 | 41,1
120 3,32 66,4 37,3 79,3 & 17 83,4 | 42,6 | 40,8
0 2,90 58,0 33,1 74,9 3,14 62,8 | 384 | 244
40 3,73 65,6 34,9 30,8 3,97 794 | 40,1 | 39,3
60 () 3,54 70,8 36,4 344 Z.627 924 [ 41,7 [ 50,7
120 3,41 68,2 38,1 30,1 .17 83,4 | 43,4 | 40,0
0 3,00 59,6 34,0 75,6 3,29 65,8 | 39,3 | 26,5
40 3,78 65,6 35,6 30,0 4,30 86,0 [ 40,9 | 45,1
90 {0 3,51 70,2 37,3 32,9 4,56 92,0 | 42,6 | 494
120 3,44 63,8 38,9 29,9 4,45 89,2 | 44,2 45,0
3.3.7. Effects of nitrogen and potassium fertilizer rates on selected soil

properties _ _ .
Soil analysis after the experiment (Table 3.25% showed that pHKCI, organic
matter (OM), total and available P-Os exhibited little variation among treatments.
Total nitrogen I\P increased with hligher nitrogen application rates, ranging from
0.041% to 0.066%, while the highest level of available nitrogen (3.92 mg/100g soil)
was recorded at 120kg N/ha. Total K.O slightly increased with increasing
otassium levels, and available K.O peaked at the 90 kg K>O/ha treatment
2.29 mg/100g soil). Thus, the fertilizer combination of 120 kg N + 90 kg K.O/ha
effectively improved and sustained nitrogen and potassium nutrient levels 1n the soil
after cultivation.
Table 3.25. Effects of nitrogen and potassium fertilizer rates on selected soil properties

Tot

Rate of Rate of OM | al Available | Total | Available | Total | Available
K:O N pHKCl (o/ ) N N P05 P.Os KO KO
(kg/ha) |(kg/ha) ° (%) (mg/100g) | (%) | (mg/100g) | (%) | (mg/100g)
Pre-experiment, Summer-Autumn 2023
| U 14,07]2,43]0,048 9,56 [ 0,030 | 6,32 [ 0,257 | 4,04
Post-experiment, Summer-Autumn 2023
U 3,8912,5010,045 8,61 0,034 6,48 0,254 3,86
40 4,06 | 2,530,048 9,42 0,030 7,27 0,255 3,62
0 Y 4,04 | 2,57/0,050 9,98 0,032 7,11 0,256 3,86
120 14,03 ]2,50[0,052] 10,99 0,035 7,43 0,255 3,62
U 4,06 | 2,430,043 8,598 0,032 6,79 0,255 3,86
40 4,06 | 2,430,047 9,66 0,030 6,79 0,259 3,98
30 Y 4,13 12,57]0,052] 10,05 0,034 6,64 0,265 4,22
120 14,08 ] 2,60[0,056] 10,64 0,030 7,74 0,264 4,46
U 4,051 2,57]0,041 8,26 0,034 7,11 0,266 4,46
40 4,071 2,460,045 9,10 0,029 6,95 0,272 4,70
60 Y 4,031 2,50]0,050 9,63 0,030 6,48 0,266 4,46
120 14,0312,53]0,053] 10,29 0,030 7,27 0,272 4,52
U 4,0212,51]0,042 8,37 0,032 6,56 0,281 4,94
40 4,091 2,36/0,046 9,35 0,030 6,95 0,278 5,00
90 30 4,10 ] 2,600,056 9,70 0,034 6,64 0,281 4,88
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Rate of [Rate of OM I;(it Available | Total | Available | Total | Available
K:0 N pHKCl (o/ )| N N P20s P20s K:O KO
(kg/ha) |(kg/ha) ° (%) (mg/100g) | (%) | (mg/100g) | (%) | (mg/100g)
120 14,041 2,50]0,055 10,47 0,032 7,11 0,282 4,94
re-experiment, Winter-Spring 2023 - 2024
| U [413]2,58]0,053] 1190 | 0,037 | 7,34 | 0,253 | 440 |
Post-experiment, Winter-Spring 2023 - 2024
U 4,0312,70]0,050 10,22 0,049 8,12 0,241 4,10
40 4,03 12,840,057 10,50 0,043 7,65 0,251 3,86
0 sV 4,141 2,7310,0600 12,32 0,042 7,81 0,246 3,86
120 14,11]2,67]0,0660 13,72 0,042 7,97 0,245 4,22
U 4,151 2,790,048 9,80 0,045 7,97 0,260 4,64
40 4,1212,76]0,056] 10,22 0,049 7,81 0,255 4,10
30 30 4,1212,85]0,059] 12,32 0,038 7,97 0,247 3,98
120 14,1312,85[0,064 13,72 0,040 7,50 0,253 5,06
Y 4,04 | 2,8910,046 9,24 0,038 7,81 0,278 5,06
40 4,0512,9210,053 10,08 0,042 7,65 0,281 4,94
60 30 4,08 12,95]0,057 12,60 0,049 7,34 0,260 4,94
120 1 405]2,.87][0,062] 13,30 0,045 7,50 0,264 4,82
U 4,121 2,7610,043 9,10 0,038 7,81 0,283 6,51
40 4,08 12,76]0,052[ 10,92 0,046 7,50 0,282 5,78
90 30 4,12 1 2,890,053 12,32 0,042 7,65 0,271 5,06
120 1429712,7310,063 13,02 0,045 7,97 0,274 5,30
3.4. DEVELOPMENT OF A PRODUCTION MODEL FOR THE NGU SA

HUYNH GLUTINOUS RICE VARIETY .

Results presented in Table 3.26 indicate that the model exhibited a shorter
growth duration compared to the control (in the Summer-Autumn season), and
superior performance in both growth and yield Harameters, including tiller number,

panicle number per square meter, number of fi

ed grains, and both theoretical and

actual yields across both cropping seasons. The 1,000-grain weight remained stable,

ranging from 32.0 to 32.5 g.
inter-Spring season.

the

he economic efficiency of the model was higher in

Table 3.26. Growth, development, and yield characteristics (;[ the Ngu Sa Huynh
glutinous rice variety in the production model

Summer - Autumn 2024 Winter-Spring 2024 - 2025
Parameter Model Control Statistical Model Control Statistical
parameters parameters

(X = SE) (X  SE) T P (X  SE) (X  SE) T P
Growth
duration (days) 96 28 129 129 ) )
Plant height(cm) | 137,0°+ 1,62 | 130,0°+5,4 | 1,24 | 0214 | 143,5*+0,64 | 138,5°+0,8 | 4,88 | 0,001
Total tillers per | 3 40, 909 | 3154012 | 2,00 | 0,046 | 3,04015 | 2.9°+0,18 | 043 | 0,670
plant (no.)
Effective tillers| 5 304 909 | 2122025 | 075 | 0452 | 24°2013 | 2.1°+0,09 | 190 | 0,058
per plant (no.)
Elftfgc(t}yf)g’ tiller | c93a1 208 | 67424571 | 031 | 0,757 | 78.4°+5.72 | 75.1°+633 | 039 | 0,699
Pmlf“‘“nber 300,37+ 5,78 | 254,3°+£6,57 | 5,26 | 0,001 | 310,7°+7,88 |252,3*+15,86| 3,30 | 0,010
per m? (no.)
Total grainsper | 13 304 437 | 847" +2.6 | 3,66 | 0003 | 947°-328 | 88394233 | 159 | 0,112
panicle (no.)
Filled grain 84,3°+3,79 | 79,3*+4,78 | 0,82 | 0,412 | 92,3*+1,33 | 84,1°+1,27 | 4,46 | 0,001
ratio (%)
1,000-grain | 35 321 090 | 32,0°'£0,10 | 1,34 | 0,180 | 32,5°+0,07 | 3232£021 | 09 | 0366
weight (g)
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Summer - Autumn 2024

Winter-Spring 2024 - 2025

Parameter Model Control Statistical Model Control Statistical
parameters parameters

(X £ SE) (X £ SE) T P (X £ SE) (X + SE) T P

;Iggrgggg}ha) 8,422+ 1,19 | 546°+£326 | 8,55 | 0,006 | 8,14*+0,09 | 6,84*+045 | 2,82 | 0,097

Actualyield | 3 g6 10 | 326°+0,13 | 3,66 | 0,003 | 4832019 | 409008 | 3,54 | 0,004

(tons/ha)

Economic

efficiency 0,34 0,34 - - 0,43 0,33 - -

coefficient

esults in Table 3.27 indicate that pest and disease incidence was more prevalent
in the Summer - Autumn season. Rice blast, sheath blight, and stem borer were observed
at mild to moderate levels (score 1 - 3?, while these diseases were not recorded in the
Winter - Spring season. Bacterial leaf blight af)&)eared at mild levels in both seasons, and
brown planthopper was not detected. Leaf folder caused light damage in both cropping
seasons.

Table 3.27. Impact of major insect pests and diseases on the Ngu Sa Huynh

glutinous rice variety

Parameter Summer - Autumn 2024 | Winter-Spring 2024 - 2025
Model Control Model Control
Leaf blast (Score) 1 1 0 0
Neck blast (Score) 1 0 0
}38310(:(‘)[?;1)211 leat blight 1 1 1 1
Sheath blight (Score) 1 1 0 0
Brown spot (Score) 0 0 0 0
Stem borer (Score) 3 3 0 0
Stem borer (Score) 1 1 1 1
Sau cuodn 14 (Score) 0 0 0 0

Results in Table 3.28 show that the Froductlon model generated higher profits
compared to the control: an increase of VND 11.6 million/ha in the Summer -
Autumn season and VND 14.4 million/ha in the Winter - Sé)rlr}g. season, despite
similar total production costs. Yield increased by 18.4% and 18.1% in the respective
seasons, confirming the superior economic efficiency of the model compared to
local farmin j)ractlces.

Table 3.28. Economic efficiency of the Ngu Sa Huynh glutinous rice variety in

the production model

P Summer- Autumn 2024 Winter - Spring 2024 - 2025
arameter Statistical Statistical
Model | Control parameters Model | Control parameters
Total cost
million 40,3 39,9 - - 38,3 37,9 - -
D/ha)
Total
revenue
million 77,2 65,2 - - 96,6 81,8 - -
D/ha)
Profit
million 36,9 25,3 - - 58,3 439 - -
D/ha)
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CONCLUSIONS AND RECOMMENDATIONS
CONCLUSIONS , o

Among the 108 SSR markers used for assessing the genetic diversity of 100
accessions of Sa Huynh’s N%u glutinous rice and 6 accessions of Ngu glutinous rice
from Binh Pinh province, 48 markers (144.44%) were polymorphic, generating a
total of 139 alleles. The number of alleles per locus ranged from 2 to 8, with an
average of 4.02 alleles/locus. The polymorphism informafion content (PIC) values
of these 48 SSR markers ranged from 0.33 to (.87, with an average of 0.61. The
genetic similarity coefficients amonZ% the accessions varied from 0.41 to 0.98. The
genetic diversity analysis of 100 Nep Ngu Sa Huynh accessions revealed nine
accessions (NHS-4, NHS-18, NHS-20, NHS-22, NHS-23, NHS-35, NHS-85, NHS-
86, NHS-87) with high genetic similarity coefficients exceeding 90%. Agro-
morphological characterization was conducted wusing 29 traits, includin
morphological descn%ors and key indicators of growth, development, yield, an
grain quality. The Sa Huynh’s Ngu iglutlnous rice variety was found to have mildly
aromatic glutinous grains, with amylose content rangin from 1.89% to 1.93%, and

rotein content from 8.07% to 8.14%. Average grain yield reached 3.2 tons/ha in the
ummer - Autumn season and 4.0 tons/ha in th¢ Winter - Spring season. _

The optimal seeding rate for Sa Huynh Ngu glutinous rice in both croppin
seasons in (%uang Ngai province was 120 kgj/.ha. Compared with the contro
treatment of 100 kg/ha yield increased by 2.0 - 6.3%, corresponding to an additional
income of 1.1 - 3.0'miilion VND/ha. . o . o

The optimal nitrogen and potassium fertilizer combination for this variety in
both crogpmg seasons was 80 kg N/ha + 60 kg K»O/ha, applied along with 5 tons of
farmyard manure and 50 kg P-Os/ha. This combination resulted in the highest yield
and economic efficiency, with yields of 3.86 tons/ha in the Summer - Autumn s€ason
and 4.83 tons/ha in_the Winter - Spring season, bringing profits of 36.9 million
VND/ha and 58.3 million VND/ha, respectively. o ,

_The production model, developed based on optimized seeding rates and
fertilizer application, demonstrated superior performance compared to the local
farmer’s practice. Yield increased by 18.4% in the Summer - Autumn season and
18.1% in the Winter - sprln% season, corresponding to an income increase of 11.6
million VND/ha and 14.4 million VND/ha, respectively.

RECOMMENDATIONS , o ,

1. The results on the tgenetlc characterization using molecular markers and
aglro—morphologlcal_ traits of Sa Huynh Ngu glutinous rice should be utilized in the
selection and breeding of this local ‘glutinous rice variety. . )

2. It 1s preliminarily recommended to apply the fertilizer reglme of 80 kg N/ha
+ 60 kg K20O/ha, combined with 5 tons of farmyard manure/ha + 50 kg P-Os/ha, in
the production of Sa Huynh Ngu glutinous rice'in Quang Ngai province to enhance
yield and economic retuins. o i ) _ )

3. Further studies are needed to optimize agronomic practices, includin
fertilizer types and rates, crop management techniques, seasonal scheduling, an
gest and disease control, to complete a comprehensive intensive cultivation protocol

or Sa Huynh Ngu glutinous rice in Quang Ngai province.
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