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Evaluation on Drought Resistance of Soybean Germplasm
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Abstract: Soybean is a globally-important crop plant that supplies edible oil and plant protein. Drought is one
of the most important abiotic stresses decreasing the growth and yield in soybean. In order to study the response under
drought stress conditions, evaluation of drought resistance at multiple growth stages ( germination, seedlings, whole
growth period ) was conducted in 253 soybean germplasm resources. Morphological indicators such as root length,
plant height, 100-seed weight were measured, and stressful indicators such as germination rate, repeated drought
survival rate, and enhanced drought resistance coefficient were calculated. The drought resistance evaluation index,
which reflected the drought resistance of soybean germplasm resources, had been identified through correlation
analysis and regression analysis. The drought stress treatment resulted in dramatic decrease on the measured index
value ( 10.27%-96.62% ), and significant difference if compared with that of the normal irrigation treatment ( P<1.6 x 10 )
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was observed. No significant correlation between the values of drought resistance at multiple growth periods was
detected. These germplasm accessions showing late maturity showed better performance on drought resistance to that
of late maturing accessions. The drought resistance indexes qualified for the germination period ( germination rate ) ,
the seedling period ( survival rate of repeated drought ) and the whole growth period ( the number of pods per plant,
the number of seeds per plant, the grain weight per plant and the biomass per plant ) have been identified. Seven elite
accessions, which showed extremely strong or strong drought resistant under three treatment conditions were obtained,
and fifty accessions at two treatment conditions were obtained. Collectively, this study provided theoretical guidance and
germplasm resource for deciphering drought resistance basis and identifying the elite parental lines used for soybean breeding.
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GR: germination rate, RL: root length, RW : root weight, the same as below
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Fig.1 Effect of drought stress on different indexes of soybean germination stage
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Fig.2 Correlation analysis of drought resistance coefficient and weighted
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Table 1 Grading standards of drought resistance at three different growth periods of soybean
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DSP: drought survival proportion, the same as below
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Fig.4 Drought resistance identification results at different growth periods of soybean
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PH: plant height, SFW: seedling fresh weight, RFW : root fresh weight, SDW : seedling dry weight,
RDW:: root dry weight, the same as below
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Fig.5 Correlation analyses between different indexes and drought survival proportion at seedling stage
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NNMS: number of nodes on main stem, PNPP: pod number per plant, SNPP: seed number per plant, SWPP: seed weight per plant, BPPP:

biological product per plant, 100-SW: 100-seed weight, the same as below
E 6 24£FHTEMBXNARIEIRIZIT

Fig.6 Effect of drought stress on different indexes of soybean whole growth period
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Fig.7 Correlation analysis of drought resistance coefficient and weighted
drought resistance coefficient at whole growth period
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Table 2 Correlation analysis of drought resistance evaluation indicators at three different growth periods of soybean
S PR REL RETH LR REL B R PR PR REL
J 2N i N ey g e =
e (RZHEH) FETR A CHpRzEE ) (R (BbRkiE)  CERBRAEDEE)
Evaluation indicators
DC(GR) DSP DC ( PNPP) DC ( SNPP ) DC ( SWPP) DC ( BPPP)
PR RE (K ZHFH)DC(GR) 1
T 5705 R DSP 0.059 1
P FH(ERPRIEEL ) DC (PNPP) 0.0011 -0.0191 1
P2 CBRBORIEL ) DC (SNPP) 0.039 -0.0515 0.8097" 1
LR RE (BRI ) DC (SWPP) 0.1548" -0.0548 0.7027" 0.8528" 1
U R A (FBRAEY) ) DC ( BPPP ) 0.0548 -0.015 0.7555" 0.6503" 0.6454™ 1
TR % WDC 0.0657 -0.0431 0.9169" 0.9353" 0.8974" 0.8174"

pae R

" FORTE P<0.05 K2R WE, T FORAE P<0.01 K L2 R
*: Significantly different at P<0.05 probability level, ~; Significantly different at P<0.05 probability level



1590 oW o fF o W R 22 4
TE 3 ANEIATYT, 92.89% Fi R UPT R FHAA  sRolGRPTREME. HM 33 ST 19 et F

W], HA 184 (7.11%) 56 =W 45 (Bl 9A~E ), A 7
Oy TS AE 2300 300 RN 4 2 B 1 TR A A 5 i
ELME (IR 9F ), Horh B3] 23 FL{K 1% 542 78 3 A ]
00 25 2 B s A s e P (81 9A), B 520 R

WA IR SR P T, T T 2 AR B O R S A
P 5L 22 1R 2RI 4 A 0 O iR R S, T
TEVE RS s I 13 feaE i R TR pT A
FRIEREEE S GRS ik S WP NSR LT e

21.224% 15 5 52 28 R bR 36 16 3 DIFIIRBUNN. AR R Oy S0 AR RN 2E 5+
A B C
ZF Hi 2 HifHl 2 HiH
Germination Seedlings Germination Seedlings Germination Seedlings
9 20
2% 21 27 41
25 4 26
2 13
9 5 ¢ 6 26 33
29 17 38
SEEW 2ETW
Whole growth period A Whole growth period
Whole growth period
D E F
ZH 24HY 2 Hi 2 it
Germination Whole growth period Germination Seedlings Germination Seedlings
6 16
35 2% 34 25 37 35
3 1 5
2 7
7 1 19 15
28
27 31
Hil
Seedlings
2EHH LEFY

Whole growth period

Whole growth period

A 19GB:29C:3 9D 490G B 5 90 F 1 40R 2 9% B R /s b EHO £L
A:grade 1, B: grade 2, C: grade 3, D: grade 4, E: grade 5, F: grade 1 and 2, The data in the circle indicate the numbers of materials

B9 A[EHH

MEERLB I

Fig.9 Comparative analysis of drought resistance grade in three different growth periods
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Table 3 Comparison of drought resistance in different growth periods

U2 Maturity group HH W (d) Growing period kTR R4 WDC MXRER P {H P value
FL2 Early maturity < 120 0.6556 0.04 0.71
[ 24 Late maturity >120 0.6654

3 it
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o G5 1 6 e L e R T B R . R 2 e
TGRS A X R B EE AR, e
ARE TR T R, F ST RS ik
(R T, A OC AR B A A R MR M
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Supplementary table 1  Drought resistance of 253 soybean germplasm resources at three different growth periods

T 44 B b/ S/ EEHEM (@) DC(GR) DSP WDC

Name Origin Growing Period /Grade /Grade /Grade

9] 35 Heihe35 BIRITA 75 1.52/5 29.51/3 0.8007/1
438 1 5 Huajiangl HEhITH 76 71.59/1 17.62/3 0.8054/1
Jt= 13 Beifengl3 HERITH 77 1.61/5 13.30/4 0.5731/4
JE=E 17 Beifeng17 BRI 77 0.00/5 15.07/3 0.6638/3
RB% 5 27 Kenjiandou27 HERITH 77 47.62/3 17.08/3 0.7461/2
M Z 45 Neidoud i HIAEX 77 50.00/3 24.67/3 0.8620/1
%17, 11 Mengdoul 1 i HIRX 80 29.21/3 25.32/3 0.8357/1
JLF 4 5 Jiufengd HIRITA 81 91.11/1 17.04/3 0.8588/1
R %S 26 Kenjiandou26 BRITA 81 67.78/1 24.96/3 0.5708/4
3 13 Nenfengl3 HERITH 81 0.00/5 8.59/5 0.9345/1
JL=E 8 5 Jiufeng8 HEhITH 82 25.29/3 25.02/3 0.6778/3
A 17 Heihel 7 BIRITA 84 0.00/5 13.62/4 0.5557/4
R% 5 25 Kenjiandou25 HRITA 84 13.95/4 14.68/3 0.7821/2
47 42 Hefengd2 BRI 85 23.91/3 36.20/2 0.5361/4
JLF 6 5 Jiufeng6 BIRITA 85 60.00/2 10.85/4 0.7782/2
R% 5 31 Kenjiandou31 HEhITA 85 0.00/5 9.81/5 0.6936/3
%5 33 Kenjiandou33 BRILA 85 0.00/5 10.4/5 0.4272/5
43 40 Hefeng40 HEhITA 86 54.02/2 38.10/2 0.5649/4
3] 11 Heihell HIRITA 86 1.14/5 29.34/3 0.6939/3
23 30 Heihe30 BIRITA 86 53.33/2 22.83/3 0.6809/3
3] 31 Heihe31 HIRITA 86 27.28/3 33.09/2 0.5474/4
JU#F 3 5 Jiufeng3 BIRITA 86 53.93/2 17.03/3 0.6992/3
JLF 75 Jiufeng7 BIRITA 86 11.67/4 21.90/3 0.5919/3
B% 5 22 Kenjiandou22 HEhITA 86 0.00/5 22.83/3 0.6376/3
Jt3: 14 Beifengl4 BRI 87 80.00/1 12.18/4 0.6911/3
3] 18 Heihel8 HIRITA 87 6.74/5 12.18/4 0.6896/3
JLE 15 Jiufengl HEhITH 87 100.00/1 32.78/2 0.6393/3
Je/NRIE 1% Longxiaolidoul BRI 87 85.96/1 7.38/5 0.6571/3
2277, 13 Mengdoul3 ZHTHIAX 87 48.89/3 45.56/1 0.6511/3
JEE 30 Beidou30 BRI 88 80.46/1 19.64/3 0.4527/5
9 29 Heihe29 BIRILA 88 68.33/1 66.04/1 0.6890/3
B3 65 Kenfeng6 HIRITA 88 13.64/4 9.09/5 0.6744/3
%25 14 Mengdoul4 FHHBX 88 48.89/3 73.26/1 0.6035/3
Z:E 15 Dongshengl HEhITA 89 62.22/2 23.73/3 0.6745/3
3] 27 Heihe27 HIRITA 89 0.00/5 19.25/3 0.8414/1
Jb=E 9 5 Beifeng9 BRI 90 63.98/2 29.22/3 0.6296/3
3] 19 Heihel9 HIRITA 90 2.25/5 8.98/5 0.5624/4
A 32 Heihe32 BRILA 90 11.63/4 39.91/1 0.7560/2
29 38 Heihe38 BIRILA 90 10.17/4 11.47/4 0.8331/1
WA 35 Heinong35 HEhITA 90 16.67/4 34.89/2 0.9353/1
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S 23 Heihe23

M 25 Heihe25

AR 38 Heinong38
AR 44 Heinongd4
HH 67 Jiyu67

AR 46 Heinong46
JE= 18 Beidoul8
ZR4K 46 Dongnong46
A 41 Heinong41
AR 43 Heinong43
AR 48 Heinong48
2248 18 Suinong18
24% 19 Suinong19
Jt& 1 5 BeidoulHao
1= 38 Beidou38
ZR4K 42 Dongnong42
43 27 Hefeng27
£r=F 36 Hefeng36
M 54 Heihe54

417 8 5 Hongfeng8
R% 5 45 Kenjiandoud
B 11 Kennongl1
224% 14 Suinong14
2Z4% 16 Suinong16
K 1% Dongdal
1§ 14 Fengshoul4
£r=F 30 Hefeng30
2 101 Heisheng101
R %5 15 Kenjiandou15
B%5 1% Kenjiandoul
Jt3 11 Beifengl1
%4 44 Dongnongd4
I 55 HeiheS

2] 7 %5 Heihe7

YA
YA
YA
YA
YA
B
YA
B
By
YA
YA
YA
YA
B
HHE
B
Bl
YA
YA
YA
YA
Bl
YA
B
YA
YA
YA
YA
YA
B
YA
B
Bl
YA
YA
YA
YA
A
YA
A
Bl
YA
Bl
YA

90
91
91
91
91
91
91
91
92
92
92
92
92
92
92
92
93
93
93
93
93
93
93
94
94
94
94
94
94
94
94
94
94
94
95
95
95
95
95
95
9%
96
9%
96

3.41/5
48.55/3
16.67/4
65.73/1
35.56/3
83.33/1
73.48/1

6.67/5
73.33/1

0.00/5
93.33/1
30.39/3
21.35/3
50.00/3
21.67/3
38.20/3

1.12/5

0.00/5
18.33/4
16.67/4
80.00/1
17.86/4
47.19/3
53.33/2
11.67/4

2.25/5
36.67/3
15.70/4
46.67/3
69.66/1
15.34/4
62.07/2
40.45/3
51.99/2
55.81/2
36.67/3
34.44/3
13.94/4
29.31/3

3.94/5
16.64/4
42.22/3
16.67/4
30.34/3

15.73/3
16.89/3
27.96/3
25.50/3
23.19/3
11.91/4
9.45/5
36.76/2
48.76/1
42.37/1
61.56/1
20.35/3
14.31/4
29.47/3
46.63/1
41.18/1
16.97/3
66.85/1
27.97/3
46.27/1
32.07/2
3.65/5
12.71/4
19.07/3
22.83/3
25.33/3
6.32/5
27.85/3
14.66/3
28.68/3
7.92/5
18.27/3
4.19/5
12.37/4
13.64/4
11.28/4
18.75/3
46.35/1
36.68/2
8.45/5
16.79/3
12.91/4
22.83/3
36.72/2

0.5649/4
0.5820/3
0.6100/3
0.6209/3
0.6984/3
0.9803/1
0.5078/5
0.9729/1
0.8339/1
0.5345/5
0.8774/1
0.4902/5
0.5838/3
0.5128/5
0.6290/3
0.5140/5
0.5309/5
0.6486/3
0.6213/3
0.6015/3
0.7015/3
0.6693/3
0.5516/4
0.5377/4
0.6363/3
0.4957/5
0.5668/4
0.5113/5
0.9041/1
0.8932/1
0.7371/2
0.6239/3
0.6736/3
0.5680/4
0.6184/3
0.6349/3
0.6206/3
0.6471/3
0.6677/3
0.5610/4
0.7731/2
0.8950/1
0.8081/1
0.7517/2




B3 105 Kenfengl0
A 745 Kennong7
ZR4R 43 Dongnong43

=1 9 %5 Fengshou9

P4k 5 5 Kangxianchong5

B¢ 17 Kennongl7
H4 8 %5 Bainong8
=£U% 19 Fengshoul9
B¢ 18 Kennong18
B 19 Kennong19
EHE 57 Jiyus7

B3 13 Kenfengl3
FAR 15 Jinongl5
1= 35 Beidou3s
43 44 Hefengdd
MBI 35 Heihe3
2248 15 Suinong15
K= 7% Baofeng7
=& 8 %5 Fengshou$
£r=F 39 Hefeng39
B 16 Kennongl16
=& 15 Fengshoul
#HF 45 Jifengd
#HFE 55 Jikedous
FH 201 Jiyu201
FHH 80 Jiyus80

FEA 11 Yannongl1
R4 217 Nannong217
WH/INVKL 4 5 Jilinxiaoli4
EHH 58 Jiyuss

= 85 Baofeng8
2248 17 Suinong17
HRE 15 Jikedoul
bk 49 Jilind9

=£1% 10 Fengshoul0
=i 12 Fengshoul2
WK 75 Nenliang7
2248 10 Suinong10

# 3 60 Jihuang60
HFMRNKL 7 %5 Jilinxiaoli7
EHE 79 Jiyu79

21=F 12 Hongfeng12
=F 17 Nenfengl17

JUAR 29 Jiunong29

YA
YA
YA
YA
YA
B
HHE
B
YA
YA
HhE
YA
HHE
B
YA
B
Bl
YA
YA
YA
YA
Bl
HHE
HHhE
HkE
HHE
HkE
LI5E
HHE
HHhE
YA
B
HkE
HHE
YA
YA
YA
A
HHE
HHhE
HkE
YA
Bl
HHE

96
96
97
97
97
97
97
98
98
98
98
99
99
100
100
100
100
101
101
101
101
102
102
102
102
102
102
102
103
103
104
104
104
104
105
105
105
105
105
105
105
106
106

106

8.43/5
36.67/3
28.89/3
24.44/3
16.07/4
28.09/3
30.00/3

3.37/5
37.08/3
48.89/3

0.00/5
61.11/2

0.00/5
13.48/4
32.22/3
42.35/3
82.22/1
95.56/1
33.33/3

1.67/5

0.00/5
15.56/4
78.33/1
20.00/3

9.56/5
58.51/2
72.06/1
32.22/3
77.78/1
13.48/4
36.67/3
87.36/1
34.44/3
35.39/3
50.19/3
51.11/3
35.56/3
43.33/3

0.00/5
93.33/1
48.31/3
75.00/1
76.67/1
20.02/3

58.65/1
3.65/5
21.65/3
20.36/3
37.35/2
5.79/5
27.80/3
6.32/5
10.70/4
3.65/5
12.77/4
20.53/3
15.37/3
31.22/2
26.74/3
32.07/2
48.94/1
21.77/3
11.99/4
27.09/3
32.59/2
23.96/3
37.39/2
11.47/4
21.88/3
14.53/4
39.88/1
65.57/1
67.46/1
30.12/3
11.82/4
12.18/4
51.24/1
27.80/3
16.79/3
39.89/1
13.60/4
19.28/3
45.92/1
13.78/4
20.70/3
57.28/1
32.01/2
40.97/1

0.6398/3
0.6836/3
0.6172/3
0.5354/4
0.6068/3
0.5394/4
0.8333/1
0.7570/2
0.7320/2
0.6760/3
0.6946/3
0.5285/5
0.6276/3
0.6628/3
0.5842/3
0.6853/3
0.7722/2
0.6162/3
0.4603/5
0.6644/3
0.7313/2
0.4855/5
0.5898/3
0.6629/3
0.6754/3
0.5232/5
0.5841/3
0.6199/3
0.5520/4
0.5925/3
0.6579/3
0.6792/3
0.7322/2
0.6172/3
0.8133/1
0.6343/3
0.8718/1
0.6037/3
0.4397/5
0.7449/2
0.5370/4
0.6746/3
0.6685/3
0.6415/3




24k 45 Suinong4

R %5 14 Kenjiandou14
2724 21 Suinong21

H4 9 %5 Bainong9
FHH 59 Jiyus9

EHE 63 Jiyu63

FHH 64 Jiyu6d

#HEH 83 Jiyus3

JUAR 31 Jiunong31

413 7 5 Hongfeng7

FHH/NKL 6 5 Jilinxiaoli6

R %5 23 Kenjiandou23
FHH 401 Jiyud0l

i 30 Jinyi30

Jt=E 16 Beifengl6
H4& 75 Bainong7
HRHE 3 %5 Jikedou3
# bk 20 Jilin20
#5513 5 Jiyuanyin3
21=F 11 Hongfeng11
FEA 8 %5 Yannong8
K 47 Jilind7

HH 75 Jiyu7s

FHH 74 Jiyu74

EHH 86 Jiyus6

JUAR 25 Jiunong25
EHH 66 Jiyu66

12 19 Zhonghuang19
FHH 84 Jiyus4

K4 9 5 Changnong9
FEA 10 % Yannongl0
H4% 10 5 Bainongl0
H4 6 5 Bainong6
FHH 301 Jiyu301

B3 17 Zaoshul7
13 3 %5 Zhonghuang3
bk 35 Jilin35

EHE 70 Jiyu70

FHH 93 Jiyu93

T 2 %5 Wuxing2

FH A& 85 Jinong8
FHH 54 Jiyus4

JUAR 22 Jiunong22

#HA 75 Jinong7Hao

YA
HORIT AR
YA
HHE
HHE
R
HHE
R
R
HORIT AR
R
HORIT AR
HHE
i
HORIT AR
R
R
HHE
R
HORIT AR
HHE
R
HHE
R
R
HHE
R
Jexti
HHE
R
HHE
R
R
HHE
Jeti
Jexti
HHE
R
HHE
bRy
R
HHE
R
HHE

106
107
107
107
107
107
107
107
107
108
108
109
109
109
110
110
110
110
110
111
112
113
113
114
114
114
115
116
116
116
117
118
119
119
120
120
120
120
120
121
121
121
121
122

27.78/3
12.64/4
53.33/2
59.09/2
18.90/3
51.67/2
38.37/3
56.67/2
0.00/5
62.93/2
84.27/1
15.00/4
8.88/5
30.00/3
21.67/3
3.33/5
5.23/5
56.67/2
98.88/1
58.89/2
65.52/1
21.35/3
14.29/4
40.00/3
3.37/5
8.33/5
15.00/4
52.81/2
46.67/3
12.35/4
25.57/3
32.02/3
8.82/5
39.29/3
78.89/1
61.11/2
48.33/3
13.48/4
84.27/1
15.56/4
43.18/3
13.33/4
0.00/5
66.65/1

19.99/3
34.20/2
51.21/1
21.77/3
30.61/3
29.84/3
10.28/5
29.80/3
9.51/5
16.14/3
20.50/3
36.36/2
38.10/2
9.37/5
3.65/5
31.22/2
45.18/1
28.89/3
61.21/1
27.92/3
38.69/2
3.65/5
23.30/3
28.21/3
15.12/3
19.95/3
28.16/3
14.04/4
38.10/2
31.69/2
18.22/3
22.72/3
17.50/3
37.04/2
28.69/3
3.65/5
32.352
17.15/3
27.04/3
62.96/1
17.73/3
14.08/4
35.14/2
20.17/3

0.4512/5
0.6917/3
0.7991/1
0.7483/2
0.5710/4
0.8973/1
0.6887/3
0.6150/3
0.7015/3
0.4446/5
0.4789/5
0.6045/3
0.7282/2
0.5521/4
0.7918/1
0.7385/2
0.5656/4
0.7173/2
0.4302/5
0.6106/3
0.6670/3
0.8043/1
0.3950/5
0.5038/5
0.4824/5
0.4743/5
0.6737/3
0.8733/1
0.6006/3
0.5993/3
0.6888/3
0.5657/4
0.6223/3
0.4990/5
0.5992/3
0.7874/1
0.5906/3
0.8452/1
0.6831/3
0.4724/5
0.6119/3
0.6608/3
0.5318/5
0.5729/4




EHE 89 Jiyus89

K¢ 10 Changnongl0
HBE 5 %5 Handou5
bk 33 Jilin33

JUAR 27 Jiunong27
I 4% Liaodoud
bk 32 Jilin32

bk 36 Jilin36

# bk 38 Jilin38

FHAR 14 Jinongl4

j# A< 14 Tongnong14
K4 17 Changnongl7
% 97-16 Fu97-16

7R 4K 34 Dongnong34
bk 34 Jilin34

bk 39 Jilin39

i H 45 Jiyuds

FHH 68 Jiyu68

JLAR 28 Jiunong28

J# A 11 Tongnongl1
B4 13 Tongnong13
FHH 71 Jiyu7l

FHHE 72 Jiyu72

4 1005 Ji1005

JEAK 75 Tongnong7
1L 14 Liaodoul4
B 2000 Haodou2000
# 4R 13 Jinongl3
FHH 43 Jiyud3

7 H 46 Jiyud6

HH 52 Jiyus2

JUAR 24 Jiunong24
Pi4 2 5 Sinong2
K4 8 %5 Changnong8
FA 11 Jinong11
JUA 21 Jiunong21
K4 11 Changnongl1
#HE25 Jifeng2
HRE 75 Jikedou?
EHE 50 Jiyus0

JLAR 20 Jiunong20
JUA 23 Jiunong23
JUA 33 Jiunong33

J#4 55 Tongnong5s

e
B
i
A
A
T
A
G
G
A
A
A

T8

.

v

haf

il
S

v

il

haf
N

v

il

haf

RRLH

HHE
HHhE
HkE
HHE
HkE
HHE
HHE
HkE
HHE
HHhE
HkE

T8
==
H

122
122
123
123
123
123
124
124
124
124
124
124
124
125
125
125
125
125
125
125
125
126
126
126
126
126
127
127
127
127
127
127
127
127
128
128
128
129
129
129
129
129
129

129

89.33/1
49.33/3
0.00/5
0.00/5
3.61/5
11.94/4
6.94/5
65.91/1
13.33/4
54.55/2
83.52/1
5.44/5
20.89/3
53.33/2
37.46/3
66.67/1
31.67/3
52.22/2
17.46/4
4.88/5
50.64/3
40.45/3
15.34/4
0.00/5
21.79/3
53.33/2
17.45/4
48.89/3
36.67/3
63.33/2
3.41/5
35.00/3
31.89/3
73.50/1
23.33/3
21.05/3
25.82/3
65.91/1
22.74/3
65.30/1
25.56/3
8.72/5
0.00/5
26.67/3

18.57/3
43.18/1
14.66/3
50.08/1
14.66/3
30.05/3
28.51/3
39.52/1
13.83/4
16.57/3
19.73/3
37.63/2
47.46/1
21.41/3
8.98/5
46.27/1
8.45/5
33.82/2
32.95/2
10.72/4
14.18/4
28.03/3
21.40/3
21.63/3
8.98/5
7.38/5
14.29/4
17.25/3
23.36/3
17.68/3
13.02/4
14.31/4
43.59/1
37.47/2
8.98/5
12.37/4
26.92/3
20.05/3
27.84/3
15.91/3
5.25/5
9.63/5
14.75/3
12.23/4

0.9131/1
0.6936/3
0.6555/3
0.8380/1
0.5565/4
0.8224/1
0.5796/3
0.7076/2
0.5581/4
0.6616/3
0.6095/3
0.6957/3
0.7951/1
0.5663/4
0.6753/3
0.5158/5
0.5703/4
0.4923/5
0.5171/5
0.6946/3
0.5334/5
0.5063/5
0.5896/3
0.6232/3
0.6411/3
0.6902/3
0.6480/3
0.6094/3
0.5387/4
0.6549/3
0.5851/3
0.6018/3
0.7506/2
0.5953/3
0.7154/2
0.6339/3
0.4940/5
0.5852/3
0.4852/5
0.5500/4
0.6263/3
0.4759/5
0.7592/2
0.5473/4




JBAK 6 5 Tongnong6
K4 15 Changnongl 5
T 1% Wuxingl

J# A 12 Tongnong12
FAH 2 %5 Qichadou2
¥ 13 Zhonghuang13
1 20 Zhonghuang20
75 1% Dongdoul
A 15 Tieganl
4 20 Yudou20

2k 28 Tiefeng28
*#§ 24 Zhonghuang24
L 2% Liaoshou2
2k 31 Tiefeng31
m# 1% Gaofengl
il 662 Zhongpin662

= 3 % Handou3

o

sty

Vi & 13 Hedoul3

I

& 26 Jindou26

7. 11 Ludoull

i
i

'8 %5 Ludou8

i
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i
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7. 29 Jindou29

g

K 70 Jinda70

7 28 Jindou28

i
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Z 12 Jidoul2

S
il

7 11 Xudoull

i

4l

7. 22 Jindou22

£ ¥
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n 661 Zhongpin661

o

‘\_\$

257 8 5 Xudou8
5 19 Yudoul9
#3510 5 Ludoul0
#5 1% Yudoul
K 74 Jinda74
45 15 Yudoul5
BB 545 Kexins
84-51

45 12 Yudoul2

R
HHE
bRy
HHE
IR
Jesti
Jextr
IIpe)
WA
Jexti
LTH
IR
Jeti
bRy
IR
i
IR
IR
i
e
i
bRy
LA
i
Jexti
LA
OEEE)
IR
OEEE)
i
A
Jeti
IR

WA

129
129
131
131
132
136
140
140
140
141
143
146
146
146
146
147
147
147
147
148
148
148
149
149
150
150
150
150
151
152
152
153
154
156
163
163

164

58.33/2
31.53/3
11.67/4
66.29/1
88.89/1
32.22/3
51.11/3
0.00/5
62.22/2
56.53/2
17.78/4
40.45/3
3.37/5
50.00/3
46.67/3
14.44/4
8.33/5
15.73/4
63.33/2
37.78/3
83.33/1
100.00/1
16.85/4
93.33/1
16.67/4
95.56/1
82.22/1
56.67/2
51.24/3
6.74/5
45.56/3
36.02/3
63.33/2
70.79/1
31.11/3
81.11/1

55.56/2

13.78/4
37.04/2
38.05/2
13.75/4
18.93/3
29.93/3
15.91/3
20.85/3
10.21/5
36.15/2
29.08/3
8.70/5
16.26/3
51.36/1
19.99/3
24.73/3
13.78/4
49.76/1
14.66/3
43.52/1
39.56/1
18.93/3
21.06/3
35.26/2
38.10/2
15.73/3
10.14/5
3.65/5
3.65/5
46.53/1
13.24/4
32.91/2
28.89/3
18.57/3
30.44/3
11.11/4

33.49/2

0.6008/3
0.5574/4
0.5150/5
0.5079/5
0.8817/1
0.8312/1
0.6752/3
0.9782/1
0.8210/1
0.8742/1
0.6735/3
0.5939/3
0.8618/1
0.5448/4
0.6347/3
0.8278/1
0.7411/2
1.0226/1
0.7066/2
0.7217/2
0.6098/3
0.7731/2
0.5996/3
0.7098/2
0.4954/5
0.6582/3
0.9238/1
0.6024/3
0.8200/1
0.9363/1
0.6744/3
0.7094/2
0.5357/4
0.8304/1
0.8378/1
0.8939/1

0.6369/3
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The growth period in the table is the growth period in Dunhuang city, Gansu province



