N9 Jlg S5 4 doxo
1M Jlo oF oslod ¢ TY-) als

¥ o yleh y0 (Zeamays L.) O3 ol S pY S 945

Genetic Variation of Maize (Zea mays L.) Inbred Lines in Heat Stress
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Table 1. Pedigree/origin of studied inbred lines of maize

3l Y
Inbred lines

i&lﬁ/a)?e.i:

Pedigree/origin

Lancaster Sure Crop (LSC)
1.MO17
2.K18
3.K19
4.K19/1

Reid Yellow Dent (RYD)
5.B73

6.A679

Extracted from late synthetic
(Created in Iran)
7.K3651/1
8.K3640/5
9.K3651/2
Lines extracted from CIMMYT
originated materials in Iran
10.K166A

11.K3544/1
12.K166B

Lines extracted from unknown
materials in Iran
13.K74/1
14.K47/2-2-21-2-1-1-1
15.K47/2-2-1-3-3-1-1-1

CIL. 187-2 x C103

Derived from MO17 changes in Iran
Derived from MO17 changes in Iran
Derived from K19 changes in Iran

BSSS C5(Iowa Stiff Stalk
Synthetic)

A B73 back-cross derived line
[(A662 x B73)(3)]

SYN-Late(Iran)
SYN-Late(Iran)
SYN-Late(Iran)
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Table 2. Analysis of variance for different traits of maize inbred lines under heat stress and optimum conditions

als 5> Slas 415 Ok 0y 93 oS wijy0y9s 415 Ok o G135 55 5 das
Grain yield ASI Grain filling period Plant growth period  Grain filling rate Grain protein
R percent
e oA o oA e o e o < o e oA e
S.0.V. St e gf Stress ~ Optimum  Stress  Optimum Stress Optimum  Stress  Optimum  Stress  Optimum  Stress  Optimum
Block SHh 20 63451™ 1020982 5.0 407" 2.42™ 6.2 105" 1.1 05  127™ 027 0417
Inbred line sty 14 6661657 15603567 52.97 34447 171337 69.07 294.8" 848" 1.2° 2.67° 8.347 4227
Error [ 28 224533 531878 7.8 4.30 58.20 21.3 97.2 25.0 0.5 0.47 1.59 1.23
Gy s als sl I s &l Ly sl I s 4ils sl I s IN o s &l Gas
R Grain per row Rows per ear Grain per ear Ear diameter Cob diameter Grain depth
e S e oA < o e o e oA e oA e
S.0.V. Sl gl df. Stress Optimum  Stress  Optimum Stress Optimum  Stress Optimum  Stress Optimum  Stress  Optimum
Block oS s 2 0.09™ 1.27% 0.07™ 0.28™ 102.02™ 167.1™ 3.10™ 2.88" 1.45 0.23™ 0.16® 022%™
Inbred line sty 140 81307 11507 45117 21107 1628450 2681697 0.92% 3727 091"  0.59™ 0117 047"
Error [ 28 29.20 353 13.60 9.00 5685.20 8526.7 0.05 0.27 0.03 0.35 0.02 0.02

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.
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Table 2. Continued

Y Jgd anlsl

&ls Lo e &l s @l Cugby Aoy als ¢Sest osle 035 als 58 0js A sSa 05
o2 Grain width Grain diameter Grain moisture percent Grain dry matter weight 1000 grain weight Hektolitr weight
e oA e A e o e Y e o e oA o
8.0.V. St e g, Stress  Optimum Stress Optimum Stress Optimum  Stress  Optimum Stress Optimum  Stress  Optimum
Block Sk 2 0.02™ 3.32™ 0.04" 0.002" 21.13™ 24.56" 0.004™  0.006™ 3703.9"  1054.05™ 3257™ 294.9"
Inbred line saleY 14 0.047 5.92m 0.04™ 0.030" 1265  3736™  021™  0280™  105343" 12513337 7382"  2446.3"
Error s 28 0.002 0.002 0.005 0.007 3.80 11.80 26729  1594.9 3991.8 4099.80 2863 907.2
413 Liw Loy 6 gl I gl IN Y e, sl I ol sy slaws (NGgnts
R Grain abortion percent Plant height Ear height Ear- up leaves Ear — down leaves Total leaves
e S e S e S e S e S e o o
8.0.V. St e g, Stress  Optimum Stress Optimum Stress Optimum  Stress  Optimum Stress Optimum  Stress  Optimum
Block S 2 134.0  123.50™ 82.96™  70.4™  92.4™ 0.6" 147 0.36"™ 0.82™ 2.40" 222" 507"
Inbred line sty 140 250007 87.02°  1094.147 1147.37 39787 63747 1.7 1.427 226" 1.04™ 599" 3.057
Error [ 28 113.4 47.60 353.50 390.5 141.8 213.9 0.5 0.44 0.72 0.30 1.74 0.98

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.
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Table 2. Continued Y Jsd> aslsl

NP S il o ST & JE sl o s Sy b ol Sy Jsk &b JE S b
Rl Tassel lenght Tassel up Branch number Peduncule -In Peduncule -out Peduncule lenght
e 5 e 5 e 5 e S5 e 5 o 5 e
8.0.V. Sl pile df. Stress  Optimum Stress Optimum Stress Optimum  Stress  Optimum Stress Optimum  Stress  Optimum
Block Seho 2 5.49™ 1.91™ 6.32" 6.81™  10.50" 13.89° 9.60™  67.09" 2.6™ 2.4™ 1524 47.00”
Inbred line sl 14 48557 43447 32047 36477 22377 35097 507" 242 11.6” 11.0™ 18.90” 11.20"
Error s 28 16.56 12.70 11.30 9.70 7.29 11.56 1.64 0.89 3.98 3.7 6.04 3.79

W Jle oF oyl (V=) " 5y 9 U@ (881554 dlomo”

7 }Z() Jtmblchoﬂ)))‘)&u})‘)@uj:b%;ii:**}*Gns

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.
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Table 3. Descriptive statistics and phenotypic correlation coefficients of the traits with

grain yield in maize inbred lines under heat stress and optimum conditions

oS Slore 3l S s Ser
Mean Std dev Phen.CV (%) Correlation
<ot o o o5 <ot A e A
Traits e Optimum  Stress  Optimum  Stress  Optimum  Stress  Optimum Stress

Grain yield (kgha™) o3> Ses 22100 585.0 721.00  471.00 33.0 81.0 - -

ASI (days) ASI 1.9 2.0 2.00 2.80 109.0 1400 -0.557 -0.26™
Grain filling period (days) W13 Oy 0530 66.0 54.5 4.80 7.50 7.0 14.0 0.83 0.45™
Grain filling rate (mg/day) Wl Oy s 3.6 4.0 0.69 0.75 19.0 19.0 0.07™ 0.20™
Plant growth period (days) oS Wby aysm 125.0 116.0 5.40 9.90 4.0 8.5 0.32™ 0.31™
Grain protein percent 13 555 o > 8.8 12.2 1.20 1.60 14.0 130  -0.58" -0.59"
Grain dry matter weight (mg) als oSast osle 05 249.6 235.0 41.00 52.00 16.0 22.0 0.47™ 0.55"
1000 grain weight (g) B3 5158 0 337.0 274.7 64.50  62.00 19.0 23.0 0.37™ 0.71"
Hektolitr weight (gl™") 35S 05 753.0 713.7 29.00  53.60 4.0 7.5 0.19™ 0.37™
Grain moisture percent 4ls Syshy Ao ys 254 16.3 3.40 2.00 13.5 12.0 0.05™ 0.19™
Grain per row Caray s &5 sl 22.0 5.0 6.00 5.40 27.0 108.0 0.58" 0.89"
Rows per ear IS s s, shtas 15.0 9.0 3.00 3.70 20.0 41.0 0.32™ 0.68"
Grain per ear I s 4l sl 342.0 65.0 93.00 75.40 270.0 116.0 0.73" 0.90"
Ear diameter (cm) N ks 4.0 2.9 0.53 0.24 13.0 8.0 0.49™ 0.56"
Cob diameter (cm) I g 2.6 2.1 0.35 0.18 135 8.6 0.19™ 0.05™
Grain depth (cm) 65 Gos 0.8 0.4 0.13 0.13 15.0 30.0 0.57 0.88"
Grain width (cm) ds o 0.4 0.4 0.04 0.05 9.0 12.0 0.59 -0.31™
Grain diameter (cm) PN 0.6 0.5 0.08 0.07 12.0 12.0 0.11™ 0.52"
Grain abortion percent &3 boiw Ao s 5.7 27.3 6.90 10.70 121.0 39.0 -0.49™ -0.15™
Plant height (cm) Gy gl 152.0 110.6 19.50  19.00 13.0 17.0 0.35™ 0.49™
Ear height (cm) ISk plis 65.0 45.8 1460  11.80 22.5 26.0 0.15™ 0.42™
Ear-up leaves I Y ses s sl 6.0 5.5 0.66 0.71 11.0 13.0 0.50™ 0.44™
Ear-down leaves I ol e sl 5.0 5.0 0.56 0.83 11.0 17.0 0.57" 0.76™
Total leaves NESNS 11.0 11.0 0.96 1.30 9.0 120 066 0.74™
Tassel length (cm) P 324 313 3.70 4.00 11.0 130  -0.16™ 0.47™
Tassel up (cm) b 8 il oy £T b 24.0 24.0 3.10 3.30 13.0 14.0 -0.26™ 0.33™
Branch number b IS il sl 10.0 9.0 3.40 2.70 34.0 30.0 0.21™ 0.67"
Peduncul-In (cm) o s ISy I b 6.2 6.1 0.90 1.30 145 21.0 0.32™ 0.29™
Peduncul-out (cm) o oSSy Ik 7.7 5.7 1.90 1.98 25.0 35.0 0.096™ 0.17™
Peduncul length (cm) b S Sy I b 13.9 11.7 1.98 2.40 14.0 21.0 0.26™ 0.31™

AW .odwud@”;)u@})u@”g%;‘u’:**}* ans

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.
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Fig. 1. Cluster analysis of maize inbred lines under heat stress condition
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Fig. 2. Cluster analysis of maize inbred lines under optimum condition
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Table 4. Means and percent deviation from grand mean for different maize traits under
heat stress condition

(e Y S ¥ s F oSl
Cluster 1 Cluster 2* Cluster*3 Total mean
Traits - 2,345, . 1,6,7,8,13 10,12
9,11,14,15

Grain yield (kgha™) als s Shae 568.2,-2.9 109.6, -81.3 1838, +214 585.00
ASI (days) ASI 1.5,-25 3.2, +60 1,-50 2.00
Grain filling period (days) FUINRRT- ISP 55.5,+0.9 51.6,-6.2 59,+7.3 55.00
Grain filling rate (mg/day) PHINRNE I 4.3,+7.5 3.74,-6.5 4.25,46.3 4.00
Plant growth period (days) oS iy eys 116.6,+0.5 113.4,-2.2 118,+1.7 116.00
Grain protein percent Gl s Ao ys 11.8,-3.4 13.6,+11.4 10.36, -15.2 12.21
Grain dry matter weight (mg) 4ls ¢S osle 035 253.75,+8 192.4,-18 266, +13.2 235.00
1000 grain weight (g) gl ylpaoss 289.75,+45.4 221.2,-19.6 348.5, +26.7 275.00
Hektolitr weight (gI™) AR ORI 705.4,-1.2 629.2,-11.9 748.5, +4.8 714.00
Grain moisture percent als Cusby Aoy 16.96,+3.9 15.23,-6.7 16.54,+1.3 16.33
Grain per row Csy s 4ls sl 4.7,-6 2.2,-56 15, +200 5.00
Rows per ear I ails (s slaws 10,0 5.4, -46 13, +30 10.00
Grain per ear I s &l slaws 55.5,-14.6 22.8,-64.9 207.5,+219 65.00
Ear diameter (cm) I s 2.99,+2.4 2.73,-6.5 3.12, +6.8 2.92
Cob diameter (cm) DN gy s 2.15,+1.9 2.05,-2.8 2.14,+1.4 2.11
Grain depth (cm) &l5 Gas 0.43,0 0.33,-23.3 0.66, +53.5 0.43
Grain width (cm) Gls b e 0.45,+2.3 0.41, -6.8 0.47,+6.8 0.44
Grain diameter (cm) PHPR 0.59, +1.7 0.55,-5.2 0.64,+10.3 0.58
Grain abortion percent &l Liw Loy 27.4,+0.5 29.2,+8 22,-19.3 27.27
Plant height (cm) S5l 121.8,+7.5 95.3,-15.9 124,+9.4 113.30
Ear height (cm) Ik glisf 52.13,+11.9 37.7,-19 46.85, +0.54 46.60
Ear-up leaves I W saef sl 5.7,+3.6 5,-9 6.2,+12.7 5.50
Ear-down leaves I ol e sl 5.3, +6 4.2,-16 6, +20 5.00
Total leaves s, IS 10.9,+3.8 9.2,-12.4 12.2,+16.2 10.50
Tassel length (cm) b Ak 32.05,+2.4 29.3,-6.4 33.5,+7 31.30
Tassel up (cm) b il o 2T J b 24.1,+1.3 22.9,-3.8 25,+5 23.80
Branch number b S el sl 9.1, -1 7.9,-14 13.2,+43.5 9.20
Peduncul-In (cm) & s Sy b 6.4,+6.7 5.1,-15 6.85,+14.2 6.00
Peduncul-out (cm) &, o Sy Jsb 6.2, +8.8 4.5,-21 6.9, +21 5.70
Peduncul length (cm) = K IS J b 12.7,+8.5 9.7,-17 12.85,+9.8 11.70

* Genotypes No. (see Table 1).

= Sleen L»Jf s 45 (Lauer, 2006)
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Table 5. Means and percent deviation from grand mean for different maize traits under
optimum condition

VeSS ¥ S ¥ s 8 oSl
Cluster 1 Cluster 2 Cluster 3 Total mean
Traits e 2345, 1,6,7,8,13" 10,12"
9,11,14,15

Grain yield (kgha™) als > Shes 1986, -10 748.25, -66 3443,-55.8 2210.00
ASI (days) ASI 2,0 4.5,+125 0.75, -62.5 2.00
Grain filling period (days) 613 Oy 0590 65.4,+0.7 59.5,-8.5 70.75, +8.8 65.00
Grain filling rate (mg/day) Ll Old s 3.5,-25 3.8,+5.5 4.35,+20.8 3.60
Plant growth period (days) oS wiy e, 124.9,-0.09 122,-2.4 127.25,+1.8 125.00
Grain protein percent Gl 5y Ao ys 8.7,-0.86 10.55,+19.6 8.16,-7.5 8.82
Grain dry matter weight (mg) als ¢Sas osle 035 232.9,-6.8 253,+1.2 285.5,+14.2 250.00
1000 grain weight (g) NN 316.6, -6.1 385.25,+14.2 334,-0.95 337.20
Hektolitr weight (gI™) IeSa 0y 753.3,+0.02 735,-2.4 762, +1.2 753.20
Grain moisture percent PG AIPN 24.8,-2.5 26.7,+5 26.21,+3.1 25.42
Grain per row sy s 4l sl 22,0 16,-27.3 26.25,+19.3 22.00
Rows per ear I wls sy slias 15,0 12, -20 15.75,+5 15.00
Grain per ear IN s als sl 343.4,+0.42 189.5,-44.6 414.5,+21.2 342.00
Ear diameter (cm) N ks 4.23,-19 3.84,-10.9 4.7,+40.25 431
Cob diameter (cm) I s s 2.55,-0.9 2.42,-6 2.7,+4.5 2.57
Grain depth (cm) 43 Ges 0.86,-1.1 0.76,-13.2 0.99, +14.4 0.87
Grain width (cm) Gls o e 0.41,0 0.46, +12.2 0.38,-8.5 0.41
Grain diameter (cm) ls a3 0.65,+1.7 0.72,+12.5 0.7,+9.4 0.64
Grain abortion percent &l biw Ao, 4.01,-29.8 17.5,+206 3.7,-359 5.72
Plant height (cm) & 5 ¢lis| 151.4,-0.35 138.9, -8.6 159.7, +5.1 151.90
Ear height (cm) Ik plisf 66.7,+2.8 56.15,-13.5 65.1,+0.3 64.90
Ear-up leaves IN Y e, sl 5.5,-3.5 5.5,-3.5 6.25,+9.6 5.70
Ear-down leaves I ol s sl 5.3, 16 4.35,-13 5.2,-8.8 5.00
Total leaves (NG i 11,0 10, -9 11.7,+6.4 11.00
Tassel length (cm) &b £ db 32.6,+0.75 33.85,+4.5 31.1, -4 32.38
Tassel up (cm) b S sl o 2T U 23.8,-2 26.4,+8.6 24.5,+0.72 24.30
Branch number b S Ol sl 10.6,+1.9 8.7,-16.8 10.75,+3.4 10.40
Peduncul-In (cm) &£, J=ls JSSly b 6.2,-2.4 6,-6.3 6.3,-1.6 6.40
Peduncul-out (cm) &£, oo S b 7.9,+3.5 6.65,-13.6 7.6,-1.9 7.70
Peduncul length (cm) b S U b 14.2,+1.4 12.1,-13.6 14.35,+2.5 14.00

* Genotypes No. (see Table 1).

LS 1 (DL il ails s (M s ol
Sl 25 (b S se b e
I AN (A B S S sl s (2B S
3 a8 Sl L ;5 51y S S0l
3o 53 Jold ps 2udS sy JS S0l

(558 a4z ,0 ) d}v\?‘\{)\.&g{é}}ja‘)u*

uQT)'w\js@jmm;,\pw;.ﬂ)&f

QLMJLE‘LS‘ﬁLSﬁfg))J‘SLﬁMUJ{)J
3,8 eslatul S e

Y 0 els gl S gyl 5 o

S s Odd 5 095 Slaws L 51 aS 5 g

o0



WA Lo oF o5led YV=) Al " 3y 9 g (88154 dlxa”

O —San 5K

<y oY s I 0 (Babic et al.,, 2008)

FIRTPPU g WS
03,5 5340y s Cio ¥ el
03,5 2533 Jalb piS aa S E 5
Ol LS 5 1sl,La A3 S e B S
oy —) J—> (Harada et al., 2009)
35 o WA el ) 558 5 SIS
33405, S a8 505, 8 e s
OHLSes 5 (0 S 53 S 5 09,5 5
231y s> s ¢ 5 (Karami et al., 2006)
S a3 a5 L S Lal 5 s s
A3 S gz 481

2348 555 e blarul s fyazes
5L s Gl sl Sliw b F i bl 8
R Vo g5 3 Camay po adla sl
) GV (Soar 4 L g o s, 5
Cdo 95 o0l 51 015 oo ails 5 Shes L Sliw
SlagmY Sl 55 age sla et s Ol ge 4
3,5 eslial Lo 8 5 Loyl 8 5 J guames
M55 5 YL 55 SIASE ag Lol o
3 ,Sas U s)ls ginn 5 e (Soan 5035
O Sb) Aol ST sl ols Ol 4l
Sl 23U o 5SS 5058 5
o Ll 53 VU5 Shes b sla Y Sl
35 gp P g

Lo suos 8 51 ool mlss o s
FNS Sla Y 455 S 0k e U5 o )
SKI66A) Lo § 25 Ll 15 93 18 55 p s
s K166B K3651/2 K19) 4 5 (K166B

ooy

sy Odd o AST Slaws Ll aS
O caols eSast onle 05 (il B g deo )
B8 s 5 e ils Cusby Aoy cails Hla
5 U US e b cails b doys cails
oSl 51 5V (26 S el o 5T U5
s Sl eSSl e i 5l e S
S e Y ol Jols o g 28Ty JS
(sl 3, Shes dsle o gllas Slis adS” L
Sl casls eSist onle O3 dils DS 095
S YG e e s LacS o ST (B s asls
Loy ASL Ll Sliw ki 5l IS o SiLs
Ao s ils oo cils i O3 ils s
Sy I o B S 5 n U5 el L
B oKl 5l S 8 ol 5 8 s
palie opils Cle 4 mdIST lsla Y s g
b Sl plw g, Shee VL
53 L0l 510155 e g it i) )
Slie JUisl gl 6 55 555 laassli
35S 5 il s S esliul S
5 slzaa (Sanchez and Goodman, 1992)
Slesliul Lo 1y &b S5 S sl oS
O)JC,—&.&)J&;&\—BCJ-&—«@YO
s V8 (G ke
o5, 425 (Galarreta and Alvarez, 2001)

o L

Seslial L 1y Bl Jld &oyb o
G585S a4 by o e WV 5 g als Cdo YY
Cin 5> o3l e e Lo oS
Oh—Saa 5 05 e (Caidea oy, S
031y &y e Y (Chuokan et al., 2005)



i3 5,0l g Y (S5 &

S o)l 5 Lo S oo 803 1l
Slacmsy¥ e ol 53 il 6,565 50
LS RS bl s s e g g e S
o a Ll 5 53 e 5 gl 2SSl Y
oslitul gl o Ol S T 05 yls s

ity e 4y ((K47/2-2-1-3-3-1-1-1
(I 3 Sl sl il 3 Shes YL sl
035 W5 mmen 9 als ¢Sas 03le 0
g L La syl asls baw upys 3 ASI

wb%&ﬁ;@b;ﬁnqhé}&:ﬁ Q@}]L{.b;abu;w\éxfdf)jbébmuﬁv

Ll 0sly jaseis bl i gy s ;3 KI66B oY 4 S -\l

References

Azizpour, M. H., and Afarinesh, A. 2008. Study of relationship between
morphological characteristics and grain yield in maize hybrids using path analysis.
Proceedings of The 10" Iranian Crop Science and Plant Breeding Congress, Karaj,
Iran. Page 156 (in Persian).

Babic, V., Babic, M., Filipovic, M., Delic, N., and Andelkovic, V. 2008. Phenotypic
characterization and relatedness of maize inbred lines. Genetika 40 (3): 227-236.

Basafa, M. 2004. Study of yield and phenotypical correlation of different traits with
grain yield in new premature maize (Zea mays L.) hybrids. Proceedings of the 8"
Crop Science and Plant Breeding Congress. University of Guilan, Rasht, Iran. Page
16 (in Persian).

Choukan, R., Hosseinzadeh, A., Ghannadha, M. R., Talei, A. R., and Mohammadi,
A. 2005. Classification of maize inbred lines based on morphological traits. Seed
and Plant 21(1): 139-157 (in Persian).

Estakhr, A., and Choukan, R. 2006. Study of yield and yield components of Iranian
and foreign maize hybrids and correlation between them. Agricultural Science
Journal 37 (1): 85- 91 (in Persian).

Galarreta, J. I. R., and Alvarez, A. 2001. Morphological classification of maize
landraces from Northern Spain. Genetic Resources and Crop Evolution 48: 391-400.

Galicia, L., Nurit, E., Rosales, A., and Palacios-Rojas, N. 2008. Maize Nutrition
Quality and Plant Tissue Analysis, Laboratory Protocols. CIMMYT, Mexico DF. 42

pp.
Harada, K., Huan, N. V., and Ueno, H. 2009. Classification of maize landraces from

ooy



WA Lo oF o5led YV=) Al " 3y 9 g (88154 dlxa”

Shikoku and Kyushu, Japan, based on phenotypic characteristics. JARQ 43 (3): 213-
220.

Johnson, C. 2000. Ag answers: Post-pollination period critical to maize yields.
Agricultural Communication Service, Purdue University, USA. Appear on:
www.agricuture.purdue.edu/agcomm/aganswers/story.asp?storyid=2318.

Jones, R. J., Roessler, J. A., and Ouattar, S. 1985. Thermal environment during
endosperm cell division in maize: Effects on number of endosperm cells and starch
granules. Crop Science 25: 830-834.

Karami, A. A., Ghannadha, M. R., Naghavi, M. R., and Mardi, M. 2006.
Identification of drought tolerant varieties in barely (Hordeum vulgare L.). Iranian
Journal of Crop Sciences 37 (2): 371-379 (in Persian).

Lauer, J. 2006. Concerns about drought as maize pollination begins. Wiscousin Crop
Manager. http://corn.agronomy.wisc.edu/AA/A042.aspx.

Rahmati, S., Babaeianjelodar, N. A., Ranjbar, G. A., and Hadadi, M. H. 2008.
Study of relationship between agronomical and morphological traits in maize
hybrids using correlation and stepwise regression. Proceedings of the 10™ Iranian
Crop Science and Plant Breeding Congress, University of Guilan, Rasht, Iran. Page
159 (in Persian).

Sanchez, J. J., and Goodman, M. M. 1992. Relationships among Mexican and some
North American and South American races of maize. Maydica 37: 41-51.

Sharma, B. D., and Hore, D. K. 1993. Multivariate analysis of divergence in upland

rice. Journal of Agricultural Science 63: 515-517.

oo¥



