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Abstract: [Objective] An elite germplasm resource of sea-island cotton with outstanding traits was mined in order to accelerate
the breeding process of new varieties. [Method] The core collections of sea-island cotton germplasm consisted of 178
accessions were used as experimental materials in this study. Analyses of variability and diversity were performed through
detecting phenotypic data of six main breeding-targeted traits, including boll weight, boll number per plant, lint percentage, fiber
length, fiber strength, and micronaire. The elite germplasm of sea-island cotton was selected according to 10% optimal sampling
strategy based on the phenotypic value of each trait. The 120 pairs of polymorphic simple sequence repeat (SSR) primers were
used to analyze the polymorphism of 178 accessions of the core collections. Then, we conducted the population structure and
clustering analysis based on the genotyping results. According to the results of cluster analysis, the primary elite germplasm was
further selected, and the final elite germplasm of sea-island cotton was identified. [Result] The results showed that there
was a high variability and abundant genetic diversity in the 6 studied traits. In 178 accessions of sea-island cotton, 262 alleles
were detected by 120 pairs of SSR primers, with an average of 2.18 loci. The average polymorphism information content (PIC)
was 0.067 8-0.630 0, with an average of 0.296 0, showing moderate polymorphism. The cluster analysis showed that the core
collection of sea-island cotton was divided into six groups. twenty-three elite germplasm resources of sea-island cotton were

identified based on phenotypic value and cluster analysis of SSR markers. [Conclusion] The germplasm of sea-island cotton can
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be analyzed and evaluated based on the phenotyping and SSR markers, and then the elite germplasm of sea-island cotton can be

identified. These results provided the material basis for the genetic breeding of sea-island cotton, as well as the important

reference and basis for the mining and identification of crop elite germplasm.
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a, b, and c indicated the amplification of NAUS5120, NAU2820 and NAU3310, respectively, in 12 accessions of sea-island

cotton. M: DNA marker; 1-12;Randomly selected 12 accessions of sea-island cotton. The amplified polymorphic bands are indi-

cated by the red arrows.
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Fig. 1 Amplification of the representative polymorphic primers in 12 accessions of sea—island cotton
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Table1 The variation and distribution of phenotypic traits of sea—island cotton germplasm

F AR YfH A2 2 A5 FRAL ZHEE

Phenotypic traits Mean+ SD Range Coefficient of variation/ % #§%k H’

# 3 Boll weight /g 3.04+0.23 2.29~3.58 7.57 0.934 0
A< 3 Lint percentage /% 31424225  22.17~36.82 7.16 0.7012
R4 %L Bolls per plant 10.53£2.10 54~174 19.94 1.2154
LRk |- 23 ¥ K Upper half mean length /mm 3599+1.88  26.78~38.62 522 1.0523
IBr 24 5% FE Fiber strength /(cN-tex ') 42.14+4.18  31.95~53.50 9.92 14120
I 5 [ {H Micronaire 3.8040.32 2.67~4.51 8.42 1.203 8

7. SD, brifE2 . Note:SD, standard deviation.
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Fig. 2 The amplified electropherogram of primers NAU3310 in core collection

of sea—island cotton
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Table 2 The polymorphism analysis of 120 pairs of SSR primers

G5 ARICAR BT %{j/}ﬁj@r ZEER i ARICAR RO S ZEER
Code Marker name B Map - E Allele it PIC | | Code Marker name FiMap - ECAllele i PIC
location number location number
1 NAU3110 chr.19 4 0.199 8 34 NAU3481 chr.21 1 0.2613
2 NAU2820 chr.16 3 0.302 5 35 JESPR232 chr.08 2 0.2356
3 NAU3324 chr.24 1 0.373 0 36 NAU2503 chr.06 2 0.067 8
4 NAUS5120 chr.16 3 0.3555 37 NAU2200 chr.23 2 0.340 8
5 NAU3341 chr.11 1 0.374 5 38 BNL2449 chr.13 6 0.3720
6 NAU797 chr.19 2 0.209 0 39 BNL3823 chr.23 4 0.373 4
7 NAU1028 chr.17 1 0.338 3 40 NAU1362 chr.07 5 0.373 1
8 NAU1093 chr.06 2 0.356 1 41 NAU2679 chr.06 2 0.0852
9 NAU1102 chr.19 3 0.238 1 42 NAU905 chr.15 2 0.082 2
10 HAU2146 chr.09 2 0.3131 43 NAU3384 chr.01 1 0.177 3
11 NAU2908 chr.17 2 0.3277 44 NAUS5107 chr.15 1 0.280 5
12 NAUS5465 chr.14 3 0.1551 45 BNL3580 chr.01 3 0.3510
13 BNL226 chr.03 2 0.1653 46 BNL3888 chr.01 3 0.3335
14 BNL1495 chr.13 1 0.373 9 47 BNL3590 chr.02 2 0.3525
15 CGR5202 chr.24 1 0.3718 48 NAUS5233 chr.03 3 0.1870
16 NAU803 chr.14 1 0.1502 49 NAUS5444 chr.03 1 0.3163
17 BNL1604 chr.16 3 0.314 8 50 BNL3259 chr.03 2 0.334 1
18 NAU2083 chr.01 2 0.270 6 51 NAU3405 chr.19 3 0.2161
19 NAU3791 chr.04 2 0.369 6 52 NAU2562 chr.05 4 0.2911
20 NAU2991 chr.20 1 0.2242 53 NAUS5088 chr.05 2 0.3057
21 NAU1322 chr.24 2 0.4399 54 NAU5400 chr.05 3 0.133 1
22 NAU2687 chr.25 2 0.2314 55 BNL3995 chr.05 2 0.143 3
23 NAU3424 chr.24 2 0.3335 56 NAU3243 chr.06 2 0.3519
24 NAU1605 chr.05 1 1.3335 57 NAU2156 chr.06 2 0.349 8
25 HAU2768 chr.06 1 2.3335 58 BNL1064 chr.06 3 0.128 2
26 NAUS5163 chr.01 1 0.3750 59 NAU1048 chr.07 1 0.292 8
27 BNL3034 chr.14 2 0.373 9 60 NAU3101 chr.09 1 0.248 6 i
28 NAU3189 chr.26 1 0.288 6 61 BNL3626 chr.09 1 0.3010 ¥
29 BNL169 chr.20 1 0.266 0 62 NAU2166 chr.10 1 0.3101 ;&
30 NAU3013 chr.10 1 0.3593 63 NAU3284 chr.21 1 0.102 0 g
31 NAU3346 chr.15 2 0.117 8 64 NAU3117 chr.11 2 0.4295 g
32 BNL252 chr.24 2 0.3490 65 NAU3377 chr.11 1 0.354 4 :
33 NAU5465 chr.14 2 0.256 4 66 BNL3592 chr.11 2 0.2577
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Table 2 (Continuation)

G5 ARICAR BT %{j/}ﬁj@r ZEER i ARICAR RO S ZEER
Code Marker name B Map - E Allele it PIC | | Code Marker name FiMap - ECAllele i PIC
location number location number
67 NAU3519 chr.12 4 0.502 7 94 BNL3646 chr.20 2 0.3110
68 NAU3398 chr.18 2 0.607 0 95 NAU4865 chr.21 3 0.404 3
69 NAUS5345 chr.13 2 0.374 0 96 NAU3240 chr.21 3 0.162 8
70 NAU3540 chr.13 2 0.1653 97 BNL3649 chr.21 4 0.394 0
71 NAU3989 chr.13 1 0.268 5 98 NAU3293 chr.26 3 0.301 4
72 NAU3576 chr.15 3 0.3390 99 BNL1079 chr.18 1 0.306 3
73 BNL3145 chr.14 3 0.3215 100 BNL1705 chr.21 1 0.280 6
74 NAU3449 chr.17 4 0.340 5 101 BNL193 chr.18 4 0.112 8
75 NAU2955 chr.22 4 0.1750 102 BNL2646 chr.15 3 0.3858
76 BNL1047 chr.25 2 0.304 3 103 NAU3995 chr.03 1 0.4170
77 NAU2932 chr.05 4 0.3221 104 NAU4042 chr.19 2 0418 4
78 NAU3095 chr.19 3 0.204 1 105 NAU3588 chr.25 2 0418 1
79 NAU2942 chr.19 2 0.279 1 106 NAUS5433 chr.06 2 0.1302
80 NAU2801 chr.19 2 0.293 7 107 HAUO0878 chr.05 1 0.1272
81 NAUS5121 chr.19 2 0.1211 108 HAUO0883 chr.14 2 0.324 0
82 NAUS255 chr.05 1 0.1313 109 HAU0975 chr.06 1 0.333 1
83 NAU4884 chr.19 1 0.3399 110 HAU1058 chr.15 2 0.1250
84 NAUS5447 chr.19 1 0.3378 111 HAUI1185 chr.19 2 0.4525
85 NAU3306 chr.25 1 0.116 2 112 HAUI1195 chr.16 3 0.377 4
86 JESPR224 chr.25 2 0.280 8 113 HAU2873 chr.10 3 0.280 7
87 NAU2974 chr.16 2 0.236 6 114 NAU3665 chr.10 2 0.5257
88 NAU2626 chr.16 3 0.3356 115 HAU1809 chr.11 4 0.6300
89 NAU2627 chr.16 3 0.190 2 116 HAU1951 chr.14 2 0.3970
90 BNL1395 chr.07 4 2.378 5 117 HAU2119 chr.06 2 0.188 3
91 BNL3084 chr.24 2 0.4200 118 HAU2367 chr.25 2 0.2915
92 BNL3860 chr.24 3 0.4189 119 HAU2414 chr.13 3 0.362 0
93 NAU3137 chr.20 2 0.333 6 120 NAU3096 chr.19 2 0.344 5

TE: PIC: Z3M5 B & ik, FIR B RSB iC e AR vh 2 25 P T 4R A i 5 B
Note: PIC: Polymorphism information content, was used to measure the amount of information provided by a marker's

polymorphism in the population.
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Fig. 3 Population structure analysis of 178 accessions of sea—island cotton germplasm
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Table 3 The elite Sea-island cotton germplasm identified via phenotyping
FHY i i B bR HEA FA i i BE RS HR
Type Variety Mean®+SD  Ranking Type Variety Mean+SD  Ranking
JEAIR G2 3332033 : ERLTLEIRIERY BTG 28 53.50+1.98 1
Big boll 167 3.5140.11 2 * inhai 28
germplasm 4 B 02-10-1 3.48+0.11 3 High fiber &8 083 59,504 1.39 5
Jinken 02-10-1 strength Finken 08.3
Wi 21 5 3444021 4
Ninhai 2l germplasm  pjog-378 51.45+0.49 3
G-92 51254233 4
4R 07-20-1 3.3840.32 5 ]
Finken 07201 Wi 42 5 50.45+1.48 5
R 07-17-1 3.3740.12 6 Xinhai 42
Jinken 07-17-1 i 47 5 50.40+1.13 6
Wi 28 5 3364027 7 Xinhai 47
inhai 28 7-4H 50.00+1.56 7
O3EL1 3360080 ; Ta08-362 49.40+0.57 8
10620 3.3540.00 9 HS12-5 49.35%1.63 ?
Pima § 3344029 10 TH-314 48.9540.76 10
g 48 5 3324001 11 KE15 4885078 1l
Xinhai 48 Changfeng 1
811 33240.55 o Wi 26 5 48.60+2.12 12
Xinhai 26
AT B4k 04-20-2 17.40+1.17 1
Strong Kenly 04-20-2 FAC R Luoxiya 1 36.8240.06 1
boll-bearing it 28 17204134 2 High lint TH-314 3533+131 2
germplasm  Xinhai 28 percentage Kok a5 34.56+1.41 3
Yuanmou 1 1660£2.06 3 germplasm - Changrong 4
i 44 5 1600£175 4 KAks 3451+087 4
Xinhai 44 Changrong 5
Pima 3-79 15.80%2.09 5 Pima 5 34334148 5
Luoxiya 1 15.60+1.81 6 it 3 5 34.17+1.82 6
WitE 21 2 15.40+1.10 7 Xinhai 3
Xinhai 21 Pima 3-79 34.07+1.04 7
B 08-25-3 15.00+1.90 8 k399 34.06+0.13 8
Kenzong 08-25-3 Tk 616-3-2 33.8941.58 9
B A% 07-89 14.20+1.41 9 Qianjin 616-3-2
Kenzong 07-89 Ky35 33.67+1.54 10
k399 13.40£1.77 10 Changrong 3
B 06-28 13.2040.08 11 4B 02-10-1 33.61+0.99 11
Kenzong 06-28 Jinken 02-10-1
W15 5 13.00+1.41 12 ¥ 5 33.55+0.64 12
Xinhai 15 Xinhai 7




Cotton Science

2 1 Ly RIS HE T 3 AU SSR AR 1280 106 7 I A 010 S5 ol 5 99

*3

(&)

Table 3 (Continuation)

FA s il WHEEMEE A ey it A Y EhriEx HES
Type Variety Mean+SD  Ranking Type Variety Mean+SD  Ranking
K 4 4 g 47 5 38.6240.05 1 Rl &R 05-7
ICEFARRIR ity 47 5 R 28840.64 1
Long fiber Xinhai 47 5 Jinken 05-7
4 B 02-20
germplasm g g g 38.54+1.00 2 Low @ 2044019 2

Changfeng 1

HS12-5 38.37£0.32 3
ity 28 5 38.33+0.13 4
Xinhai 28

Pima 90 38.334+1.63 5
Hrify 45 5 38.30+0.28 6
Xinhai 45

By 48 5 38.22+0.41 7
Xinhai 48

4R 07-15-3 38.194+1.65 8
Jinken 07-15-3

it 2 5 38.19+1.46 9
Yuejin 2

Pima ¢ 38.13+1.27 10
4 R 07-68-2 38.134+0.28 11
Jinken 07-68-2

08H-6 38.13+2.28 12

micronaire  Jinken 02-20

germplasm % & 06-16
Jinken 06-16
it 22 5
Xinhai 22
R gtk 04-20-3
Kenlv 04-20-3
B EE05-13
Kenzong 05-13

3.021+0.05 3

3.16+0.14 4

3.194+0.07 5

3.21+0.54 6

4R 06-12

3.2340.01 7
Jinken 06-12
4 R 06-2-1

3.26+0.33 8
Jinken 06-2-1
IR R A

3.2640.01 9
Huadonghaidaomian
4R 07-68-1

3.29+0.08 10
Jinken 07-68-1
it 44 5

3.32+0.25 11
Xinhai 44
Pima 5 3.324+0.20 12
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R 0 SR A 22 IR T X R — S B IR
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Table 4 Screening results of elite sea—island germplasm

AR BRASER N o T LT JEE i 5
KT o KLY , {1655 S RE LR
H TR ) High lint Strong High fiber ] )
Bigboll ] Long fiber Low micronaire
Name percentage boll-bearing strength
germpl germplasm germplasm
germplasm germplasm germplasm

167

G-92

HiifE 28 5 Xinhai 28
#iifE 21 5 Xinhai 21
03H-1

&P 1 % Luoxiya 1
TH-314

Bk 3 %5 Xinhai 3
BikE 7 %5 Xinhai 7
B4 04-20-2 Kenlv 04-20-2 y \
Pima3-79 V V

JLiE 1 % Yuanmou 1 N

Wi 47 5 Xinhai 47 \ \

£ 15 Changfeng 1 \

R 2 5 Yuejin2
HS12-5

HiiE 45 5 Xinhai 45
Pima 90

Wil 46 5 Xinhai 46 \

2 2 2 2 2
<
<

< 2 2 2

2 2 2 2

Pima5

4B 07-68-1Jinken 07-68-1
4B 05-7Jinken 05-7

B #% 05-13 Kenzong 05-13

R

H 2 AL Bk 1% 23 i S AR S R R sea-island cotton cultivars using SRAP markers[J]. Acta Agro-

%/}E Z:{XEI LI Yﬂ? u% 1;% 'f-?‘;' %mlﬁ f?ﬁﬂl ':F' /;]_5 Zlijﬁ nomica Sinica, 2008, 34(5): 893-898.

A
. TR, , :51-61.

9 I BREAA BRI T o ASBIESE B TT L) Sk 1 5 i 352 4%

Du Xiongming, Liu Fang, Wang Kunbo, et al. Collection, evalu-

ﬁﬂ&fﬂlﬁﬁ?{%@i 2 ’ [F] i ;H‘: Eﬁz ation and utilization of cotton germplasm[J]. Cotton Science,
YIS A O VR A 0 o - e RS 2 U | 2017, 29(S1): 51-61.
i (4] R, 205 5, B HE S, 5. 367 5 48 A LI A 5 43
g S % TRk - KA [I]. 4 FRUE FH, 2015, 13(7): 1517-1525.
H Du Lili, Wu Penghao, Qu Yanying, et al. Analysis and evaluation
Q [1] Tu L L, Zhang X L, Liang S G, et al. Genes expression analysis of Fusarium Wilt resistance in different populations of sea-island
§ of sea-island cotton (Gossypium barbadense L.) during fiber de- cotton[J]. Molecular Breeding, 2015, 13(7): 1517-1525.
%’. velopment[J]. Plant Cell Report, 2007, 26(8): 1309-1320. [5] T, i 275, T WA, S RTEEE AR A A B AR PR 2 0T i
5 [2] 2, g, BB, 2. U 8 F 5% 1% 2 FEAR I SRAP BRIC o BT 5B BTN [J]. VE R AL 24, 2016, 29(7): 1530-1539.
[J]. YE® 24, 2008, 34(5): 893-898. Ma Qi, Su Junji, Ning Xinzhu, et al. Multivariate analysis on

Li Wu, Ni Wei, Lin Zhongxu, et al. Genetic diversity analysis of breeding targeted-traits of sea-island cotton (G. barbadense) bred




Cotton Science

2 1 Ly RIS HE T 3 AU SSR AR 1280 106 7 I A 010 S5 ol 5 101

in Xinjiang and evaluation of germplasm resources[J]. Southwest
China Journal of Agricultural Sciences, 2016, 29(7): 1530-1539.

[6] Z53CH, ABLL AL, /7 4x o, 55 M AR W ORI 54 SRR T S
IR HAR[I]. T E AR AE, 2017, 44(6):35-36.

Lian Wenming, Tai Hongzhong, Lu Jinbao, et al. Breeding and
key points of cultivation technique for a sea-island cotton variety,
Xinhai 54[J]. China Cotton, 2017, 44(6): 35-36.

[7] 3k R B ARP DA e M), JEat: AR iR A, 2003.
Zhang Tianzhen. Crop Breeding[M]. Beijing: China Agricultural
Publishers, 2003.

[8] BR&L, Wkt 55 7, 5. IR 5 Bl 5t Bt U A4 R I 5 B8 (],
A 4 34 B I 24T, 2001, 2(3):32-35.

Lin Hong, Yao Zhenchun, Qi Ning, et al. Enhancement and uti-
lization of elite germplasm of soybean[J]. Journal of Plant Genet-
ic Resources, 2001, 2(3): 32-35.

[9] #AA™, B IR, N AR /N AL S5 bl 5 U Ay QB AT 5 0], 1

JIAE 2254, 1992, 10(2): 255-259.
Jiang Huaren, Dai Daqing, Sun Fadong. Innovative research on
special wheat germplasm resources[J]. Journal of Sichuan Agri-
cultural University, 1992, 10(2): 255-259.

[10] 22 5. W SR v 5 L0 DX R R AR S VE R BB 2 | AR B I

ZREAPETE UFSE[T]. EOKRREE:, 2010, 18(2): 45-49.
Peng Zhonghua. Research on the morphology, physiological
and diversity formation of specific maize germplasm in Karst
high elevation area[J]. Journal of Maize Sciences, 2010, 18(2):
45-49.

(11 R 2, X7, WL, S, 0 & A0 582 5|k A0 B ok i At %

Z MR SRAP 73BT [T]. i J5 40l 241, 2012, 43(7): 901-
906.
Wu Luyun, Liu Fang, Jin Mingkai, et al. Genetic diversity anal-
ysis of introduced and self-bred sea-island cotton (Gossypium
Barbadense L.) varieties based on SRAP markers[J]. Journal of
Southern Agriculture, 2012, 43(7): 901-906.

[12] BROt, FLMEWT, 5 AR, 55 R SSR 43 7-b iC 47 ¥ 2 Al gt
e ZHEPEWR L], L) 1816 B I 4R, 2005, 6(2): 135-139.
Chen Guang, Du Xiongming, Lu Dongbai, et al. Genetic diver-
sity of sea-island cotton using SSR markers[J]. Journal of Plant
Genetic Resources, 2005, 6(2): 135-139.

[13] IR Ik, fr~yAb, BLERAR, 45, 510k 5 M Al ST SSR i 1% 2
REPESR (D], R S8 A4 TR 22 412, 2014, 15(2): 399-404.

Pan Zhaoe, He Shoupu, Jia Yinhua, et al. Genetic diversity
analysis of the sea-island cotton introduced using SSR markers
[J]. Journal of Plant Genetic Resources, 2014, 15(2): 399-404.

[14] WS, J e dle, =5 &5 A, A5 DU A [ 500 B A i R BT DR A ok
%K F sl Z A VERTE[J]. M4, 2010, 22(2): 104-109.
Wu Dapeng, Fang Xianxian, Ma Mengnan, et al. Genetic rela-
tionship and diversity of germplasms in Gossypium barbadense
L. from four different countries using SSR markers[J]. Cotton
Science, 2010, 22(2): 104-109.

[15] #, e, AR, 2. ML 2 7 hRic e B A R E s f%

ZFEMEWE Sy i F[T]. KRR, 2008, 27(1): 145-149.
Dong Siyan, Sun Bei, Li Jiandong, et al. Application of mi-
crosatellite molecular marker in the genetic diversity of Glycine
soja[J]. Soybean Science, 2008, 27(1): 145-149.

[16] W AFHE, V755, L0 B, 55 VG I 0T % U 32 70 22 R 1k B R
S AT 0] M 5 A% B IR A4z, 2015, 16(1): 59-63.

Pan Cunxiang, Xu Yong, Ji Haibo, et al. Phenotypic diversity
and clustering analysis of watermelon germplasm[J]. Journal of
Plant Genetic Resources, 2015, 16(1): 59-63.

[17] Paterson A H, Brubaker C L, Wendel J F. A rapid method for
extraction of cotton (spp.) genomic DNA suitable for RFLP or
PCR analysis[J]. Plant Molecular Biology Reporter, 1993, 11
(2): 122-127.

[18] Guo W, Cai C, Wang C, et al. A microsatellite-based, gene-rich
linkage map reveals genome structure, function and evolution
in cotton[J]. Genetics, 2007, 5(176): 527-541.

[19] Lin Z X, Zhang X L, Nie Y C, et al. Construction of a genetic
linkage map for cotton based on SRAP[J]. Chinese Science
Bulletin, 2003, 48(19): 2064-2068.

[20] 3K %, WML, SRAE, . ML T 2 PR iC i) PAGE/ gLttt
SRS [I]. #5424, 2000, 12(5): 267-269.

Zhang Jun, Wu Yaoting, Guo Wangzhen, et al. Fast screening of
microsatellite markers in cotton with PAGE/silver staining[J].
Cotton Science, 2000, 12(5): 267-269.

[21] Zhang J, Guo W Z, Zhang T Z. Molecular linkage map of al-
lotetraploid cotton (Gossypium hirsutum L. X Gossypium bar-
badense L.) with a haploid population [J]. Theoretical and Ap-
plied Genetics, 2002, 105(8): 1166-1174.

[22] Pritchard J K, Stephens M, Donnelly P. Inference of population
structure using multilocus genotype data[J]. Genetics, 2000,
155: 945-959.

[23] Evanno G, Regnaut S, Goudet J. Detecting the number of clus-
ters of individuals using the software structure-a simulation
study[J]. Molecular Ecology, 2005, 14: 2611-2620.

[24] EHTBE. 65 5 B SR AUVEBR 388 4% 22 RV 0 BT B A% 0 R SR 7
LI BEIE[D]. B8 AT PRl K27, 2016.

Wang Liping. Genetic diversity analysis of phenotypic charac-
ters and construction of core germplasm in sea-island cotton[D].
Urumgqi: Xinjiang Agricultural University, 2016.

[25] WhoC e, 127 i ife & il igt 4% 22 #E 0 20 B [D]. & 85 K 55 B
£l K%, 2013.

Xie Yuanyuan. Analysis of genetic diversity of 127 sea-island
cotton[D]. Urumqi: Xinjiang Agricultural University, 2013.

[26] K H i - AR, BT HUTT - SRV, TR, 4. I SRAP
A RGA 1T 55 T 5 A it Fof 1) 2R 28 23 A7 (0], 567 i ol
27,2011, 48(11): 2017-2024.

Miriguli Mamuti, Axipu Aierxi, Ning Xinmin, et al. Cluster
analysis on Xinjiang sea-island cotton by SRAP and RGA[J].
Xinjiang Agricultural Sciences, 2011, 48(11): 2017-2024.

[ ]

i
1
%
1
(@]
gl
[mg
5]
=]
7]
2
1)
=]
5]
o






