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Evaluation the morphological and Physiological characteristics assciated with
early vigour in four cotton (Gossypium hirsutum L.) cultivars
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Fig. 1. LAI trend in different cotton cultivars in farm phase ((based on Growth Degree Day (GDD))
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Table 1. Mean comparison for studied triats in farm phase
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(g/m?) (SL) (cm) (LN) (%) (cm*GDD)
X} JL}_UJ
Deltapine 50 13.9¢ 11.04 ¢ 8.1a 0.1388 b 0.046635 b 87b 26.033 ¢
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Difference of means having at least a common letter is not significant at the %5 level of probability.
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Fig. 2. Total dry matter accumilation trend in different cotton cultivars in farm phase

( based on Growth Degree Day (GDD))

A4


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.1.7.2
https://agrobreedjournal.ir/article-1-363-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-01 ]

[ DOR: 20.1001.1.15625540.1383.6.1.7.2 ]

e S5 5 S e Do g 5l

el gl ol smyac) s s araly,
LLE 48 55 > Ol p5 e ddy ) iy AT
ESis 039 Ol e Jw‘,u" b s o sl el 51 S
Jj_a gy r.‘z) 30
Liy s Bl 5o axatyy m o 4153 danly @ 50 3
L 535 1 i 48 el 035 el
e ST ol b
3o JLl 5 J g i 33 Sl s o s S8
B S 5 o o 53 Al L (S
iy g s v.u_)fb (Bartee and Krieg, 1972)

d}.ﬂ}nﬂu\m}dﬂ}d‘}ﬁ

ST Ol s Lld a5 15 s

G/ g ey oz 059 Slls 457 _a,) slaamalE
J))Lfﬁg‘/_&.i;.@_w\n}_fp:_ﬁu\_bﬁ\/"k
a4y yads a5 Llazils Hlgbl (Krieg and Carroll, 1978)
Lo s o i SISV ALV E e 09 l)ls
Al G
(CGR) - -

(RGR)

)>¢§;;.;s>uc,,;(CGR)dWm,¢&ﬂ
&KJJ:@&)‘F\)\)Ajwlyjcbﬁbbﬁ
M)?))_vubrfwjbj&w
Pyl 4 ol bt Gk gl el 3L CGR
33CGR 5K O me 1 6l mime CoMst| (g1l
() Jgd) Lis g iy Sgymdm o YV Ur odo Aol

3, 02 5

a3 MV G Sl ey COR 550 o 5V

H;‘H‘aﬁ-«f}j—ﬂ}df)—z‘r{‘&)bﬁjﬂj
iz L () dods) Canlos S ud g Y ol i
iS 30365 141,51 05, (CGR= LAI x NAR i,
bﬂjdbU:rUﬂmw& o LAI (gl,yls

U’"L ubLuJJ}JLs CGRW‘W‘};LOD};‘V

|;|H,L5,\>@ngus;,L;s,trs)LAus;?)
Conos o 38 1 ST 280 NAR bl 3,1 e 3 65,
o=l 33 CGR o YL Cel Cnl adl g owjir.a)ag
(0 &S Al adie iz es s ) 53 055 035
3 oo S L CGR e o iy (511 50 365015

)'\ Lg):;_w}:é:\j_njéubfp\;& 49TJL2:3|}J£;);
(Smith and Cothren, 1999)3 57 s» vl 1 g
s . o . - F - - e
Mb)sw\yffdfﬁ\;lﬁ)wal)s
).)) _4_?-)3“\" Uu\_:d)_)j) _4?)}\‘10/"0 6’“:\’--
W""*(CGR)JMMJC,&J»ACJMLQ)‘)MJ
nggjgdwu,rfuﬂ.(\‘ o) sl
ssls A_:J}:); V_SJ O—i‘ Ls.?l}\}: u,i.a\f skasolas Ny
J-&o:-'e'p-“ﬁcbbbﬁ&iﬁ-djﬁﬁsﬁwﬁ
ol g LAl e ol s (65 i 3l 5e Ui
L g35d> U bl g o malE Jloa Cad S
L;LAMM)J_E.;)\»L#'\V Lf—ﬂr_ﬁ)
ole Cd O L gy ST L 2 )
R | 03¢ Cod guloes LS‘)"}:J %)Tj L;lu\.c
Li) ( S38lem Olgm 5 Fge Jalse 51 Ko (S

03y sheals losy SRl wlll 5 5e
CRSCORIP

(em® oS fale) o

5 edls (Smith and Cothren,

S L, S ui.)\jf (Hafmann et al., 1986)0,Kas
D55 SLls sl ) el Hugb s, sl s
OLer 5 53 sl 03 ;g (Rhe e
O3 &yl ,,;\; S %55 515 (Dave etal, 1971)

) sady (oo 055 ki Pl
1999) it e

ez S i g ) Ol ol ity o
Sl g o Sl sl G ()
48T (Y Jadr)sls Oliss Calien p6,5] ok &S 0510
035 Ve o2 YL STl e 38 1,71 oLS |
Lgb\.)-\“ L:j._.wr_sjj(\/ '\g/cm)u_a»

Q}.«ub- Ol 0 ¢ ('//\.\)W Q)} Q\J:.A U‘.’-J‘:"‘s
S ,S &l eplis u:J‘J'?}f' (Johnson et al., 1973)
033 5 Gl ip Shosy Ol o G341 S 5 57 S5
4ST 6o5dn 53 Sheas Sl e i an basalS oSas
9 Ll 05 i (ilails (6 YL ez O
S s S J»)\J'f (Bartee and Krieg, 1972) g‘_ii;

O 555 5 ez 09 o e (b bLS )


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.1.7.2
https://agrobreedjournal.ir/article-1-363-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-01 ]

[ DOR: 20.1001.1.15625540.1383.6.1.7.2 ]

WAV Sl o) oyl ot dlor 01l (815 p ke dlons”

0.3
—-e—-. Deltapine 50
027 9| _=— Red leaf Okra
0.24 1| —s— Shirpine 603 o
o —e« —Oultan /
3 0.21 / »
2 /
«;* € 018
) = /7 »
q ;9 0.15 77
9 o012 /,._,
e
0.09 /4;4 /
0.06 =
0.03 .M
0 : . ‘ ‘
0 50 100 150 200 250 300 350 400

‘5‘49‘)}'4)\3)3(GDD) MJ)}J—@)AWJJMCG)‘)J(CGR) JWM‘) C..ij Q‘ﬂ:‘*: .,bjj—\"}g&

Fig. 3. CGR trend in different cotton cultivars in farm phase (based on Growth Degree Day (GDD))
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el sl g3 B e Olakl Sl Lk &I Wl S S Sl (oo ok om0 arads, Jsb
Cultivars (SRUE) Germination capacity (GC)  Germination velocity (GV)  Germination rate index (GRI) Bulk density (BD) Coleorrhiza length (C,L)
(g/2) (%) (% .(4dy™h (GRI unit) )g/em’( yem(
0r cpblds 0.52b 72.11¢ 67.25¢ 0.56 ab 097b 10.06 ¢"
Deltapine 50
58,18 0.64a 783 a 7241 a 0.553 ab 1.067 a 13.09 a
Red leaf Okra
R 0.54b 71.21d 65.24d 0.538 b 0.86 ¢ 8.9d
Shirpine
ol 0.59 ab 74.25Db 69.9b 0.545 ab 1.02 ab 11.9b
Oultan
SE Mean + 0.57125 £ 0.02236 73.75+0.05916 68.7 £ 0.005 0.549 + 0.0052 0.9792 + 0.01581 10.987 £ 0.1151
¢b! o bl dsb el Uk JS 505 ol J5 eSas 05 o il ST 03 arady; S 035
Cultivars Coleoptile length Seedling length (SL) Total fresh weight (TFW)) Total dry matter (CpLDM) C,L Dry matter ~ C,L Dry matter
(CpL)(cm) (cm) 8 (TDM)) (g) (8) (C.LDM) (g)
o cpllds 6.725 a 16.785 b 1.078 ¢ 0.0741b 0.0649 ¢ 0.0092 ¢
Deltapine 50
58,18 525b 18.34 a 1.547 a 0.1105a 0.09722 a 0.0132a
Red leaf Okra
bt 24d 12.3d 1.071¢ 0.0755b 0.06635 b 0.00915 ¢
Shirpine
ol 45¢ 16.4 ¢ 1.204 b 0.087 b 0.07667 a 0.01033 b
Oultan
SE Mean + 4.718 +0.06892 15.956 + 0.1095 1.225 £ 0.005 0.08677 + 0.0055 0.07628 £ 0.0007071  0.01049 + 0.0003536

e l3 sma 10 (sl Jlozml o 53 dipls &S 2 U 0S5 4T S0l 93 o g5 g 8 55

q¢

* Difference of means having at least a common letter is not significant at the %5 level of probablility.
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Table 3. Correlation coefficients among some of measured traits in farm phase

TDM;
.882 LAI

992 897  LDM
968 961" 959" LFW

967" 928 944 993"  TFW;

E3

996 913 998" 974" 963 CGR

993" 927 996" 98" 967" 999" CGRuux

998 85 983" 954" 961" 987" 982" RGR

-973"  -88 -994™ -928  -903 -985" -983  -961° D95%
953" 892 984" 917 .883 973" 973" 936 -996  BD

Table 4. Correlation coefficients among measured traits in laboratory phase

TDM,

EES

.996 TFW,

sk

997 9997 C,LDM

sk

999" 9957 996" C,LDM

671 695  .695 668 SL

905 .892  .894 906 85 C,L

146 197 194 139 812 .386 C,L

719 723 724 718 972" 926 691 BD

985" 986 987" 985 787 953" 303 825 GC

923 916 917 923 862 9977 404 924 969 GV

163 226 222 155 773 327 9797 616 304 359 GRI

971" 947 949 973" 587 911 .007 .689 946 912 -0.1 SRUE
* and ** : Significant at the 5% and 1% probability levels, respectively. NAIRY/ ST PR PV
# The details are described in footnotes, table 1 and table 2. Aok 03,5TY 51 lad sl Gla 5,5k 5o Sliw )l Sl #

5 il b b anale Jab camraty, oS AT s 3o sla iS5 oS s

MQ:,.:YL:.Q Jsd=) Cils 55 SRUE wadyj&&oj)mé)lsww
Gl d g S 0 Lo a bl $Si 5 0 0 il ¢Sis 055 ¢S 5 05 Slao s s

q0
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Evaluation the morphological and physiological characteriestics associated with

early vigour in four cotton (Gossypium hirsutum L.) cultivars
M. Barzalil, Z. Tahmasbiz, A. Ghalavand® and R. Tavakol Afshari*

ABSTRACT

In order to evaluate the early vigour (early season dry matter accumulation) of cotton (Gossypium hirsutum

L.) seedlings, two field and laboratory studies were conducted in 2001 cropping season. In this research, 12
(Oultan, No-228 and Lamberaite), semi- determinate (Shirpine, Shirpine 603 and cultivars with determinate
Shirpine 533) and indeterminate growth habits with normal leaf shape (Deltapine 50, Zeta 2 and 1097) and Okra
leaf shapes (Red leaf Okra, Super Okra and Okra) were studied in a randomized complete block design with 4
replications. Cultivars with the greater seedling dry matter in the field experiment (44 days after planting) were
selected and some of their morphological and physiological characteristics were evaluated in both field and
laboratory studies. These selected cultivars were Oultan (from the determinate cultivars), Shirpine 603 (from the
semi-determinate cultivars), Deltapine 50 (from the indeterminate cultivars with normal leaf shape) and red leaf
Okra (from the indeterminate cultivars with Okra leaf shape). The results of the field study showed that red leaf
Okra and Shirpine 603 had the highest and lowest dry matter, hence early vigor, respectively (P<%S5). Although
there was no significant differences between Leaf Area Index (LAI) of Oultan and red leaf Okra, the Crop
Growth Rate (CGR) of red leaf Okra was the greatest among all four cultivars, it had also the highest Net
Assimilation Rate (NAR). Deltapine 50 had the highest mean of Leaf Area Ratio (LAR) and Leaf Weight Ratio
(LWR) but it could not produce high dry matter, because its LAI and NAR were low. The results of the
laboratory study showed that red leaf Okra could produce the highest seedling dry matter at twelve days after
sowing in incubator and had the greatest seed reserve utilization efficiency and germination capacity (P<%?5).
The highest correlation coefficient was observed between dry matter production with maximum Relative Growth

Rate (r=0.99"") in the field and with coleoptile dry matter (r= 0.99") in the laboratory.

Key words: Cotton (Gossypium hirsutum L.), Early vigour, Germination, Seedling evaluation and

morphological and physiological characterestics.
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