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Breeding and Characterization of a Semi-okra Cotton Germplasm, ZKY-1

GUO Yi, ZHAO Yi-rou, ZHU Shui-jin
( College of Agriculture and Biotechnology , Zhejiang University , Hangzhou 310058 )

Abstract: In this study, the hybrid of the interspecific cross between Gossypium barbadense L.and
Gossypium hirsutum L.were employed as materials.The introgression line-to-line plants were crossed to break
the undesirable linkage for breeding the semi-okra cotton germplasm which was called the ZKY-1.To provide
theoretical data for further using the new germplasm ZKY-1 in breeding program, the agronomical character,
fiber quality, physiological, biochemical and genetic characteristics of the semi-okra germplasm were evaluated.
The result showed that the yield of ZKY-1 is slightly lower than the upland cotton varieties CCRI49 which
was chosen as the control because of its wide application in production.The fiber quality of ZKY-1 was better
improved, with the fiber length of 34.5 mm and the breaking tenacity of 38.4 cN/tex.The hereditary capacity for
fiber quality of ZKY-1 was high, the hybrids obtained by crossing ZKY-1 with different upland cotton germplasms
shown a relatively strong mid-parent heterosis in fiber quality traits such as the fiber length and breaking tenacity,
and some combinations shown significant over-parental heterosis.The leaf lobe index of ZKY-1 obtained in this
study was 0.75 = 0.01, indicating the leaf type was semi-okra.The leaf type of the F, hybrids between ZKY-1
and normal leaf-type upland cotton was intermediate form and the character segregation happened among F,,
in accordance with the rule of the segregation ratio controlled by a dominant gene by Chi Square test.Besides,
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germination rate and germination potential were all higher than the CCRI49.There was no significant difference
between the ZKY-1 and the CCRI49 in the net photosynthetic rate at the square stage and boll period, although
the ZKY-1 was significantly lower than the CCRI49 at the flowering stage.For the total content of chlorophyll, no
significant difference between the ZKY-1 and CCRI49 was detected at the square stage and flowering stage, but at
the boll period in which the total content of chlorophyll of the ZKY-1 was significantly higher than the CCRI49.
In addition, the activity of SOD and POD in the ZKY-1 were significantly higher than the CCRI49 at the square
stage and flowering stage while no significant difference was found for the content of MDA.At the boll period, the
activity of POD in the ZKY-1 was significantly lower than the CCRI49, and the content of MDA was significantly
higher than the CCRI49 while no significant difference was found for SOD activity.Overall, stable inheritance of
semi-okra and excellent quality of fiber were identified in the hybrid crossed by ZKY-1, indicating that the ZKY-
1 could be used as an excellent germplasm resource for improving fiber quality and breeding high photosynthetic

efficiency germplasm.

Key words: cotton; semi-okra cotton; breeding; germplasm
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®1 MBRAZRERNFEMFERFNELSR (20152016 £, 51 )
Table 1 The yield and fiber quality for the materials derived from interspecific hybridization ( 2015-2016 , Hangzhou )

214 (1 5t Fiber quality

MR 5 CK ML o 5CK M
. c e %), e
(TR (kg/667 m*) (%) 5 (%) i BE(g) Lo P2 Ll i
. (kg/667 m*) Lint ; K g
Lines Seed cotton ~ Percentage T Percentage Boll weight (cN/tex ) HTTE(E
) ) Lint yield ) percentage (mm) . . .
yield with CK with CK Breaking Micronaire
Length .
tenacity

ZKY-1 312.3 99.7 123.0 97.7 394+12a 51+0.12a 34.5+0.7a 38.4+1.0a 4.6 +0.1ab
ZKY-2 288.5 92.1%* 115.7 91.9% 40.1+13a 4.8=+0.12a 33.4+0.6a 37.1+1.1a 45+0.1b
ZKY-3 276.3 88.2%* 111.3 88.4* 403+13a 4.6+0.13a 31.3+04ab 363+1.2ab 52+0.1a
ZKY-4 301.2 96.1 115.7 91.9* 384+13a 48=+0.11a 30.3+0.6b 353+ 1.3ab 4.8+0.lab
ZKY-5 3104 99.1 110.5 87.8*% 356+09 54+0.10a 344+0.7a 33.3+1.3b 4.5+0.1b
ZKY-6 288.5 92.1 113.7 90.3* 394+1.0a 4.6+0.13a 34.1+0.6a 343+ 1.7b 4.5+0.1b
ZKY-7 298.3 95.2 114.5 91.0* 384+12a 48+0.13a 33.1+0.8a 32.3+1.8b 4.7+0.1ab
ZKY-8 289.3 92.3* 114.0 90.5* 394+1.1a 4.6=+0.12a 322+0.7ab 323+1.2b 4.7+0.1ab
ZKY-9 304.3 97.1 111.1 88.2%* 365+0.8b 4.6+0.11a 31.4+08ab 332+1.2b 4.5+0.1b
TP IT 49 313.3 100.0 125.9 100.0 402+09a 5.0+0.10a 28.9+0.9b 29.2+1.3¢ 5.1+0.1a

PR A 2 ARTIIH, ¢ FOR G0 BRAH L 22 Sk KT s P DIAMO SR T IME « Bk Al BIAHIR R 22 5 oRas KT

The yield results are the mean value of two-year yield, * indicate a significant difference from the control group. All the results are presented as

mean + SD, and the same alphabet in the same column indicates the results do not reach a significant level

22 ZKY-1 A% R REIRASEERT

ZKY-1 5 A [R) & AU Bl AR & Fl (1) 2 Ff By 7= i
L2 i B WK 20 FHASREA MRS ZKY-1 Be i
6 AT A, KRR e 288.1~323.3 kg/667 m”, S AR
Pl 117.1~129.1 kg/667 o, & AR BT 49 x ZKY-1
HE B 10 5 x ZKY-1 4 & b, 4 4 & 0k
iy s YA T R AR BT 49, A BT 49 x ZKY-1. 50t
K105 x ZKY-1 Fl % 0558 x ZKY-1 4H 4 7 & &
T ZKY-1, ZKY-1 ] 5 H Al fili AR 47 2 22, Tofh
(i) A 7 o 2 B4, L= i 3R R PR A 5 AN TR) TS ]
BRZEN A NS TR, T A 22584 A £F 4
B ¥ v TR AR SR A 5 R AR BT 49, (BT
ZKY-1, 2440 2012 x ZKY-1 2H & 41, 45 41 4 i 24
F 3 B 147 v LBl MR SR AR 5 R T 49, LA
I 49 x ZKY-1 FI% 0558 x ZKY-1 2H &5 Wi 54 L i g
T ZKY-1, A UL ZKY-1 A1 57 00 £F 4 i Ptk gt
& Fy a8, 2 O T A R i bR 2T 4 B LA
2.3 ZKY-1 B EERD

ZKY-1 ) i A LR 1B, 2800 2 H 2 O 48 B

290.75 £ 0.01, & T XS A (0.92 £ 0.01 ) FIE 1
(0.51+0.04) Z[u), H3 T HE K5 3 = 1 10 & it
W& SRR AR BT 49 (0.51 £0.01 ),

HR A i R 24 0148 e AT B E R 43, ZKY-1 #F
ENEaa SR o Y 1 o Wl ol L 1 DY 1
H 5 IE M35 AR 4238 F, 438 hy 2 39 il i i Ay
(R 3), YLWIH AR R N E e . 5 ZKY-1 2%
TR 6 A, Fy BRI A BEOE & 0 52
X R 1 4 2 O XS R o 5 R ORI, A
95% LA I MR B AT & 301, BIFF & — X 45
A0 5 PR 4 ol B R AR B LU ). AT L, ZKOY-1 12
X R P P R 5 — i Bl R A XS B - 5 T R 4558 F
EE LA 2 X0 A A [ A P R B S —
HH
24 ZKY-1 FHESHEEKTE

XF ZKY-1 FHA e 49 43 #6470 101 7 d 1)
Pl 7 % 28 8 (2 4). ZKY-1 1 A3 I 49 18
K AR BRI 35 2 (8] 2 [R5 G W 3 25 5%,
fHJE ZKY-1 [ & 2 R A K 25 e i 2 w8 T b R
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EFH ORI SR EASRIH XSRHRIR ZKY-1  HRET 49
Normal Semi—okra Okra Super—okra ZKY-1 CCRI49

1 REMENEEERR

Fig.1 Morphometric patterns of cotton leaf shapes

R3 F, HF, B RSERR
Table 3 Segregation of F, and F, populations in leaf shape

Ré(k 1 AR ER TEA 2RI 7 K, 52 1 E A R A 4 1 R 1Y
Populations Item Semi-okra Normal HIBMTYmEE (2 5). g5REE, ZKY-1
& UL Observed 66 ° I 49 A5 F K T B RS AR S TR T
JIHE Expected 66 0 N e N,
:j;&*;ﬁ off’“ ed 04 ’s TG 2 H ZKY-1 ) E R K B T
F %%1H. Observe
: : HRR BT 49,
HIEE Expected 89.2 29.8
77 Chi-square 0.2073 0.6205
®4 ZKY-1 MFHEFER
Table 4 The seed germination of ZKY-1
ok RAFEE S R E] (d) BHHE(%) REFH( %)
Materials Germination index Mean germination time Germination rate Germination potential
ZKY-1 80.64 +0.50 2.06 +0.02 100.00 + 0** 100.00 + 0**
AR AT 49 78.23 +0.94 1.98+0.44 95.33 £ 0.67 94.67 = 0.67
* i1 ** 3H1FER 0.05 F10.01 AKFAY2E 5 8 & Pk, T )
* and ** indicate significant difference at 0.05 and 0.01 level, respectively.The same as below
RS ZKY-1 B ERFEMEYE
Table 5 Seedling characters and biomass of ZKY-1
Mkt Fi4 (em) Ft5E (em) R (em)  #iH (em) ZIRREL e (g/plant) T H ( mg/plant )
Materials Cotyledon length  Cotyledon width ~ Epicotyl length Root length  Fibrous root Fresh weight Dry weight
ZKY-1 2.77+0.13 1.09 + 0.02 7.15+£0.18%* 13.99+0.25 46.67+1.76 0.52 +0.02 53+4
HARAT 49 2.75+0.05 1.23 +0.06 8.55+0.03 1287034 4633+1.86  0.54+0.02 52+3
25 ZKY-1 B G S AR AL TEAEI B E AR T h AR B 49, 7R 2R B I ZKY-1

251 RAHESHERSE FH ENmL FIFFAR T 49 2Z [ 75 AL B2 L HEIR] CO, e B T 78

MG EHRM M ESS R (R 6), ZKY-1 67 BHCRFHEHRER,
AR G R S PR AT 49 Dol E =R H

®6 ZKY-1 XAMERKI
Table 6 Performance of photosynthetic characters of ZKY-1

i H Ttem A8l Materials 75 Square stage 1€ Flowering stage #4 Boll period
HOEA TR (umolCO,/m’ s ) Pn ZKY-1 17.64 +1.49 25.98 +0.28 ** 17.39 + 1.50
R AT 49 17.89 +0.91 30.13+0.24 16.29 +0.43
SALFE (mol/m*s ) Gs ZKY-1 0.32 +0.02 0.41 £0.01 0.27 +0.01
FFHRR T 49 0.30+0.01 0.40 +0.02 0.22 £0.01
Jitifa] CO, ¥ ( pmol/mol ) Ci ZKY-1 267.30 + 6.30 22522 +12.19 286.25 £ 16.31
FRHRIT 49 254.45+8.14 203.05 + 631 268.72 +1.36
ZE PR ( mmolCO,/m’* s ) Tr ZKY-1 530+0.18 11.54 +0.20 3.38+0.12
TRARIIT 49 537+0.18 11.22+0.31 3.04+0.07
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AFAFW e PSR a S R EDd HAERW, ZKY-1 (IS K a SR AR D&

FENI SRR BRI E SRR (R 7), ZKY-1 78
WAL 2 K S S PR 49 TR E R,

®7 IKY- 1 HIHEEEE
Table 7 Chlorophyll content in functional leaves of ZKY-1

W TR T 49, H M A R b & RO R
%I:E‘O

i [ Item #1 8} Materials 51 Square stage 13 Flowering stage 1] Boll period
4% a( mg/g ) Chlorophyll a ZKY-1 0.78 + 0.04 1.80 +0.06 0.50 + 0.02%
PR IT 49 0.77 £ 0.04 1.85 +0.08 0.43 +0.02
4% 2 b (mg/g ) Chlorophyll b ZKY-1 0.27 +0.02 1.05 £0.01 0.14 £0.01
rF T 49 0.31+0.03 1.03 +0.04 0.13 +0.07
42 A (mg/g ) Total chlorophyll ZKY-1 1.05 % 0.06 2.86 +0.07 0.64 + 0.02%*
P IT 49 1.08 + 0.07 2.88+0.08 0.56 +0.03

2.5.2 SOD #1 POD i&tE A LYIE LR (SOD)
At S ALY (POD ) AW AN A th B E BR &R
45 v ) S S, T PR R VR FH 0 3% 2 AR sl At 4
A4 A H X A0 55 2R 5 R 463477 , X 0 A A0 i e
(E5 R AT RE LA B2 8 S, SOD I P 2 45

FW (K 2A), ZKY-1 AR BT 49 19 SOD i 4 48
ek S IEAK R, ¥ R A3 8 B e K, B I P

[1ZKY-1

K. TE3WIRIAEW], ZKY-1 B SOD I 3 b 3 25
TR T 49, ERIH —H A B 25 . ZKY-1 Al
T BT 49 119 POD 1 M Bifi A= 1 1 8 170 3 4
FEFE WAL, ZKY-1 /Y POD 3% P I 2 = T R Al
JIT 49, T 75 45 1) v 45 F 49 (19 POD 35 M & 2 5 T
ZKY-1( & 2B ).

—~ A R T49 ~ B 10, €
EEs = —
E ook g 1504 = 5
W 200 z i = 30
E 2 QD‘? % 2 E
2 5z 100 R
f1 3 =g E § 20
et | ~ N
2510 =3 "k
S0 TE 50 % =
22 & &~ 50+ 412 1ok
B = 24
e kS| I
R =
% 0 . 0 . S .
5 ] 123 Bl m ] piz:t B i izl B
Square stage Flowering stage Boll period Square stage Flowering stage Boll period Square stage Flowering stage Boll period
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