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PHAN TiCH BIEN DI DI TRUYEN O DANG VA SO TRAI
DAU NANH BANG PHUONG PHAP PUONG VIEN

Truong Trong Ngénl
ABSTRACT

Pod number and pod shape are two important factors influencing final yield in soybean.
Pod number of eighty genotypes was recorded, and pod shape was evaluated
quantitatively by using elliptic Fourier descriptors. Eighty soybean cultivars from
different regions were sown from January to April 2010, Hung Thanh ward, Cai Rang
district, Can Tho city. The experiment was carried out in Random Complete Block Design
with three replications. Each cultivar was sown on two rows, each row with five metre
length. The distance for rows and plants was 40 x 10cm, with 2 plants per hill. Five all
were randomly selected for measuring agronomic traits. Twelve pods per cultivar were
used to analyzed pod shape. 80 elliptic Fourier coefficients for each kind of pod were
calculated for each contour. Results showed that Vietnamese cultivar group had highest
pod number (about 34 pods) as compared with the other groups, but Chinese cultivar
group gave more three-seeded pods than others. The cumulative contribution at the fifth
principal component was more than 95% for one-seeded pods, and more than 85% and
82% for two-seeded and three-seed pods, respectively.

Keywords: Elliptic Fourier descriptors, pod shape, principal component analysis (PCA)
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TOM TAT

S6 trdi va dang trdi dau nanh la hai yéu t6 quan trong cé anh hwéng dén ndng sudt sau
cung cua hat. Phiwong phap phdn tich “Fourier Elliptic” duoc sir dung trong nghién ciru
nay. Tam muwoi gzong ddu nanh ¢é nguon goéc khdc nhau dwoe gieo tir thang 1 dén thing
4/2010 tai tai 16 dat thuéc Khu vuc V, phuwong Hung Thanh, quan Cai Rang, thanh
pho Can Tho. Bé tri thi nghiém theo thé thirc hoan toan ngau nhién, véi 3 lan lap
lai. Moi gldng diege gieo trén 2 hang, moi hang dai 5 m, khoang cach gieo la 40
x10 cm, méi hoc 3 hat, sau tia chira 2 cay/hdc. Chon 5 cdy ngdu nhién dé do cdc dic
tinh néng hoc nhw tong so trdi, s6 trdi mang 1, 2 va 3 hat... 12 trai chin hodn toan cua
méi giong dwgc chon ngau nhién dé chup anh bang mdy ky thudt so. Cdc anh dugc phdn
tich dang hinh bang phan mém SHAPE (Iwata, 2002). Két qua cho thdy nhém giong Viet
Nam co tong 50 trai cao nhadt (34 trdi) so véi cdc nhom giong khac. Nhieng nhom glong
Trung Quéc cé s6 trdai mang 3 hat nhiéu hon (6 trdi). Sw phdn tich ¢ nam thanh phan
chinh gidi thich hon 95% su bién di 0 dang trai mot hat, 85% doi véi trdi 2 hat, va trén
82% o trai 3 hat.

Tir khéa: Elliptic Fourier, dang trdi, dwong vién, phén tich thanh phan chinh

1 PAT VAN PE

S6 trai va dang trai dau 1a hai yéu t6 quan trong anh huong dén ning suat hat & dau
nanh. Phan tich hinh dang cta vt thé 1a mdt trong cac phuong phap quan trong
trong phan tich dang hinh & cac co quan thyc vat néi chung va & dang trai dau

' Vién NC & PTCNSH, Truong Dai hoc Can Tho
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nanh ndi riéng. C6 nhiéu phuong phap dé phén tich dang hinh nhu do chiéu dai, do
duong vién (contour) hodc dung phuong phap “Fourier elliptics”... trong do6
phuong phap Fourier duoc xem 1a phd bién va hiéu qua (Bookstein er al., 1982;
Diaz et al., 1989; Ferson et al., 1985), vi n6 truc tiép phan tich trén chinh dang
hinh cta cac vat thé hodc co quan nghién ctru.

Pic diém ciia phuong phap duong vién Fourier duoc xdy dung boi cac phuong
trinh, cac dang dudng vién tiéu biéu véi cac théng sb Fourier. Cac thong s6 Fourier
1a mot trong sd cac thong sd twong trung cho cac dang duong vién (Giardina and
Kuhl, 1977; Granlund, 1972; Kuhl and Giardina, 1982). Phuong phap Fourier
duge su dung trong phan tich dang hinh bang cach dung hai tryc X va Y trén do
dudng vién s& di chuyén chung quanh vat thé nghién ctru (nhu dang trai, dang 14,
dang than...) va xoay quanh trén hai truc nay & nhitng goc canh khac nhau (Rohlf
and Archie, 1984; Ferson et al., 1985; Bierbaum and Ferson, 1986; White et al.,
1988; Diaz et al., 1989).

Viéc phan tich dang hinh qua anh chyp k¥ thuat s6 di duoc ap dung cho su phan
biét dang hat cua cac giéng (Keefe & Draper, 1986; Neuman et al., 1987; Myers &
Edsall, 1989). Gan day, Furuta e al. (1995) da thanh cong trong viéc danh gia
dang 14 chét & dau nanh bang cac diém thanh phan chinh duya trén thong s6 Fourier
elliptic. Tiép theo cac nghién ctru nay, nhiéu nghién ctru khac duge 4p dung trén
viéc phén tich dang hat kiéu mach (buckwheat), Ninomiya ez al. (1995), Yoshida
et al. (1995) cho thdy phuong phép nay rat hiéu qua trong viéc xép nhom
chc gidng.

Thi nghiém “Phén tich bién di di truyén ciia dang va sd trai ¢au nanh bang phuong
phap duong vién” dugc thuc hién nham danh gia dang trai clia cac giéng dau nanh
6 nguén goc khac nhau, dong thoi s& bd sung thém dic tinh nay trong viéc mo ta
gidng khi xay dung bang tong ké tap doan.

2 VAT LIEU VA PHUONG PHAP
2.1 Vit liéu

Tam muoi giéng dau nanh c6 ngudn goc tir Trung Qudc, Nhat Ban, Han Qudc va
Viét Nam dugc dung dé khao sat cac déc tinh nong hoc ciing nhu phan tich dang
trai dau nanh. S6 luong va ngudn gde cua cac gidng duoc trinh bay & bang 1.

Bang 1: Sb lwgng va nguon goc cuia cic glong dung trong thi nghiém

Nhém giong SO lwong Nguon gbc Vi tuyén Kinh tuyén

Trung Qudc* 20  Heilongjiang; Jilin; Liaoning 39°-54°00°N  130°00°-138°00°E
Nhat Ban* 20  Hokkaido; Honshu; Kyushu 30°-46°00°N  130°00°-144°00’E
Han Qudc* 20  Gyeonggi; Gangwon; 33°-39°00°N  124°11°-131°52°E

Chungcheong; Cheolla
Viét Nam** 20  Mién Bic, Trung, Nam 8°30°-23°25°N 102°10°-109°30’E
Ghi chu:

* Nguon: Ngdn hang gen (Genebank), Bo Nong Nghiép, Han Quéc.
Hok Ngué‘n: Vién Nghién ciru & Phat trién Céng Nghé Sinh hoc, Pai hoc Can Tho.
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Céc gibng duogc gieo tir thang 1 dén thang 4 nam 2010 tai phuong Hung Thanh,
quan Cai Rang, thanh pho Céan Tho. Mo6i giong dugc gieo trén hang dai 5 m, v6i 3
lan 1ap lai. Khoang cach 40 x 10 cm, 2 cay/hoc.

S6 trai va cac chi tiéu nong hoc duge do ngiu nhién trén nim ciy. Dé chup hinh
dang trai, moi giong chon ngau nhién 12 trai chin hoan toan bao gdm céc loai trai
nhu trai mang 1 hat, trai mang 2 hat va trai mang 3 hat.

2.2 Phwong phap phan tich dang trai

Tat ca tung loai trai déu duoc chup anh bé“mg may k¥ thuat sb hiéu Nikon Coolpix
5700 (Nikon Japan Incorporation). Budc ké tiép 1a chuyén truc tiép cac anh vao
méy tinh dé luu va phan tich. Khoang cach tir may chup anh dén trai du nanh
dugc ¢b dinh 1 45cm sao cho anh dugc rd nét va khong cé bong vién xung quanh
trai. Do phan giai cua cac anh chup ¢ dinh va kich thude cac anh 1a 640 x 480
pixel. Phan mém thong dung Photo Impact Bundle 5.0 duoc dung dé sir 1y anh nhu
chinh d6 tuong phan, bién d6i mau nén dé nhan duge duong vién rd nhat. Phan
mém chuyén dung Shape analysis (Iwata, 2002) duoc dung dé phan tich dang trai.

2.3 Phuong phap dwong vién (Fourier elliptic)

C6 80 gibng dau nanh dugc dung dé phén tich dang hinh dya trén phuong phép
Fourier elliptic. Cac hé sé duoc tinh bang phép bién doi riéng biét cac dudng vién
thong qua chudi ma hoa dwa trén phuong phap dé nghi ctua Kuhl and Giardina
(1982). Phuong phap nay bao gdm cac budc chinh nhu sau: dudng vién cua dang
hinh ma s ¢6 thé dugce tuong trung boi cac chudi xoay quanh truc X va Y tur dlem
bat dau dugc chon ngau nhién va di chuyén theo chiéu kim dong ho. Gia dinh rang
dudng vién giita hai diém ké nhau 1a duong thing noi suy, chiéu dai gilra hai diém
(i — D™ va i™ 1a At;, chidu dai duong vién tir diém bét dau toi diém thi p 1a

At,= 3" At;, chu vi cua cac duong vién 1a T = t,, trong d6 K 1a tong cac diém

trén duong vién. Diém thir K™ twong dwong voi diém bt dau. Truc X cia diém thu
P
i=1

vién gitra diém tht (i — 1)™ va diém ther ™. Sy kéo dai cua cac chudi doc trén truc
X dugc tinh boi phuong trinh nhu sau:

phlax, = Ax;, trong 40 Ax; 1a su dich chuyén doc theo tryc X ciia duong

2nm, 2nmt
. ‘D
X, + Z(a cos £ +b, sin
trong do,
T K Ax 2nat 2nat,
a,=——» ——(cos 2 _cos z
2n°mT oo A, T T
va
T X Ax 2nat . 2nmt,
b, =— £ (sin £ —sin—*
2ntx’ oo A1 T

r
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Trong cac phuong trinh ké trén, X, dugc xem 1a truc diém & vj tri trung tdm, va n
1a cac hé so trong ham di€u hoa (an and bn). Cac gia tri h¢ so trén tuc tung Y, 1a cn
va dn dugc tim thay nhu céch tinh trén truc X.

Cac hé s6 cua phuong phap Fourier elliptic vé mit toan hoc €0 thé dugc chuén hoa
dé khong bi bién dong vé kich ¢d, diém xoay vong va diém bat dau ciua duong
vién. Doi véi phan mém SHAPE, cac hé so c6 thé dugc chuan hoa bang cach su
dung hai phuong phap: (i) dva trén duong cong (ellipse) cua chiéu dai di€u hoa
dau tién, (ii) dya trén ban kinh dai nhat (Kuhl va Giardina, 1982).

2.4 Phan tich dir li€u

Phan mém Excel 2003 duogc dung dé phan tich cac dic sd théng ké cua cac tinh
trang nong hoc. Phan mém SHAPE (Iwata, 2002) dugc dung dé phan tich thanh
phan chinh cta dang trai, va v€ hinh cac loai dang trai dau nanh.

3 KET QUA VA THAO LUAN
3.1 Két qua
Ddc tinh néng hoc

Mau v6 trai, mau vo hat, va mau té thuong 1a nhiing tinh trang do don gen kiém
soat. Sy da dang cua nhiing tinh trang ndy thuong biéu hién nhu tinh trang chat
luong, nén it bi anh huong boi yéu t6 moi truong. Tét ca cac gidng khao sat cho
thay da dang vé dang trai, mau vé hat.

Tréi dau nanh thuong chira tir 1 dén 5 hat, nhung pho bién nhét 1 dang trai mang 2
va mang 3 hat. Tuy nhién, c6 mot so it giong c6 ca trai mang 4 hat (Dinkins ef al.
2002).

S6 trai 1a dic diém do di truyén va thay doi tir gidng nay sang giéng khac. Nhom
gidng Viét Nam cho tong sd trai cao nhat (34 trai/cdy) khi so sanh véi cac nhom
gidng khac (Bang 2). Tuy nhién, nhom giéng Han Qudc c6 sb trai mang 3 hat
nhiéu nhét (6 trai) so véi cac nhom con lai (Bang 2).
Béng 2: Trung binh tong sb trai, sb trai mang 1 va 2 hat véi sd trai mang 3 hat ciia cac

nhém giong diu nanh

S6 trai mang 1 hat va S0 trai mang 3 hat

Nhém gidng Tong S(t))itl:::l trung mang 2 hat trung binh trung binh
(X £ SE)* (X + SE)*
Trung Qudc 29 234102 6+6,5
Nhéat Ban 24 21 £12,6 3+48
Han Quéc 21 19+ 83 2425
Viét Nam 34 30+ 14,5 4+59

Ghi chii: * (Gid tri trung binh + Sai s6 chudn)
Phdn tich thanh phan chinh

Dang hinh trai dau nanh c¢ thé dugc danh gia chii yéu bang mit, va viéc xép nhém
thuong dua vao wdc lugng cam quan. Sy da dang vé dang tréai va dang hat, do cac
nhom gidng c6 ngudn gbc dia 1y khac nhau.
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Qua d6 cho théy 6 sy bién di 1o rét vé dang trai dau nanh. Dang hinh trai trung
binh ciia mdi giéng dugc vé bang cach dua trén cac gia tri trung binh cia cac hé sb
chuin héa Fourier. Viéc phan tich thanh phan chinh dugc tinh tir ma tran hiép
phuong sai cua cac hé sd chuin hoa Fourier biang phan mém SHAPE (Iwata,
2002).

Céac hé s Fourier elliptic dugc udc luong bﬁng cach nghich dao cho truong hop
ma diém tai thanh phan chinh c6 gia tri + 20 (d6 1éch chuan cta cac diém tai thanh
phan chinh), trong khi d6 cac diém cho khac thanh phan chinh con lai dugc cho
bang khong (ghi chu gié tri trung binh cua cac diém tai mdi thanh phan chinh bang
khong). Day la bai toan dugc gidi quyét mot cach dong thoi cho cac phwong trinh
néu cac gia tri vec to riéng (Eigen vectors) nhan duoc tir viéc phan tich thanh
phan chinh.

Chung ta c6 thé nhan biét bé ngoai mdi quan hé giita mdi thanh phan chinh va
dang hinh trai bang cach v& dudng vién vdi cac hé sb ude lugng cho thanh phan
chinh tuong ung (Hinh 1 - Hinh 3). Thanh phan chinh thir nhét tugng trung cho ti
sO phan ngoa1 vi ctia dang hinh. Diéu nay co thé duoc giai thich mot cach don gian
boi yéu t6 gia tri vec to riéng d1** 16n dang ké tai thanh phan chinh thtr nhét, vi
gia tri d1** tuong trung cho chiéu dai twong dbi cia truc phu so véi truc chinh &
dudng cong ellip diéu hoa thir nhat, tirc 1a diém thanh phan chinh thir nhat d6i khi
tuong duong chi s6 dang hinh (ti s6 bé ngoai ctia cac trai). Piém thanh phan chinh
thtr hai tugng trung cho vi tri cia tdm trai doc theo duong chinh giita. Diém thanh
phan chinh thir ba va thir tu twong trung dudng thang hoic duong cong ctia dang
trai. Mdi thanh phan chinh duoc xem 1a doc 14p v6i cac thanh phan chinh khac.
V6i gia tri dong gop tich liy tai ndm thanh phan chinh dau tién da giai thich trén
95% dbi voi dang trai mang 1 hat, do d6 chiing ta c6 thé n6i nam thanh phan chinh
dau tién 1a c6 y nghia vé mat théng ké trong viéc giai thich su bién dong dang hinh
cla trai dau nanh. Pidu nay ciing dugc giai thich twong tw dang trai mang 2 hat va
mang 3 hat.

Két qua phan tich thanh phan chinh d6i v6i cac loai trai nhu trdi mang 1 hat, trai
mang 2 hat, va trdi mang 3 hat dugc trinh bay qua cac Hinh 1, Hinh 2, va Hinh 3.
Su dong gép & nam thanh phan chinh dau tién doi voi toan bo bién di cua dang trai
mang 1 hat 1a 95%, 85% ddi v&i toan bo bién di cua dang trai mang 2 hat, va tuong
tu 82% cho dang trai mang 3 hat. Chung ta c6 thé nhan biét rd mdi lién hé gitra
mdi thanh phan chinh va dang hinh théng qua hinh v& dudng vién véi cac hé sb
wéc lugng cho timg thanh phan chinh. Tir két qua nay, ching ta c6 thé phan biét
cac kiéu gen dua trén dang hinh cta trai.
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Hinh 1: Phan tich dang hinh trai mang 1 hat ciia 4 nh6m giéng dau nanh

Mdi cgt twong trung dang deong vién cia trdi dwoc vé dua trén cdc hé s6 Fourier bang cdch wéc lwgng diém thanh
phan chinh (+2 o, -2 o, va 0);
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Hinh 2: Phén tich dang hinh trii mang 2 hat ciia 4 nh6m giong diu nanh

Mbi cét twong trung dang dwong vién cua trdi dwoc vé dua trén cdac hé sé Fourier bdng cach woc luong diém thanh
phtfn chinh (+2 o, -2 o, va 0);
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Nhém giong
Han Quéc Viét Nam Trung Quoc Nhdt bdn
PC1 35.7% PC1 41.4% PC1 50.4% PC1 32.0%
—_— - T ——
PC2 51.5% pC2 58.2% PC2 72.4% PC2 58.0%
- ——
— C—2 o ——
PC3 65.5% PC3 71.3% PC3 83.0%, PC3 72.2%
— N — C—=
PC4 74.5%, PC4 78.6% PCa 89.1% PC4 81.7%
o — ———
— N > ——
PCS 86.8%
PCS 81.6%  PCS 83.5% PCS5 92.0% ’
C——> C__-_:l C > C—>
Hinh 3: Phén tich dang hinh trii mang 3 hat ciia 4 nhém giéng dau nanh
Ghi chii :

Mbi cét twong trung dang dwong vién ciia trdi duwgc vé dua trén cac hé sé Fourier bﬁng cdach woc luong diém thanh
phan chinh (+2 ¢, -2 o, v 0);

4 KET LUAN VA PE NGHI
4.1 Két luan

C6 su bién di di truyén khac nhau giita cac nhom gidng vé dic tinh sb trai. Nhom
gidng Viét Nam c6 téng s6 trai dat nhiéu nhét (34 trai) so v6i cac nhom gidng
khac, va dong thoi ciing c6 sb trai mang 1 hat va s trdi mang 2 hat nhiéu hon.
Riéng s trai mang 3 hat thi nhom giéng Trung Quéc dat nhiéu nhit (6 trai) so véi
cac nhom gidéng con lai.

Phan tich dwdng vién v6i ndm thanh phan chinh thi nhat da giai thich 95% bién di
dang hinh cua trai mang 1 hat qua 80 hé s6 Fourier, tuong tuy 85% ddi véi trai
mang 2 hat, va 82% ddi véi trai mang 3 hat. Viéc phan tich phuong sai va so sanh
ddng thoi cac thong s6 ¢ thanh phan chinh chi ra rang c6 sy khac biét 16n vé kiéu
gen ¢ 5 thanh phan chinh dau tién, do cac bién di ¢ nhitng thanh phan nay 1a lién
tuc va dang hinh khi d6 duoc xem la do da gen kiém soat.

4.2 DPé nghi

Phuong phap phén tich duong vién (Fourier elliptic) da va dang dugc ap dung
nhiéu trong viéc phan tich dang hinh vat thé. Thyc té, phwong phap Fourier elliptic
1a phuong phap hiru ich cho viéc mé ta dang hinh sinh hoc, va c6 thé dugc ding dé
phan tich dang hinh trén cac ddi tuong (co quan) cay trong khac nhu dang trai,
dang 14, dang than cu thé nhu: dang 14 va dang trai xoai, dang 14 va cu ca rot. .
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