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Agronomic characteristics of Huang—Huai—Hai summer soybean introduced to South China
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Abstract: In order to clarify the adaptability of northern cultivars of Huang—Huai-Hai summer soybean intro-
duced to Nanning, Guangxi Province, and provide a basis for breeding Huang—Huai—-Hai summer soybean cultivars
for South China, 28 representative summer soybean cultivars in northern, central and southern of Huang—Huai—Hai
region were used as materials. Growth stage characterisites, agronomic traits and yield were discussed when Huang-
Huai—Hai summer soybean planted in Nanning in spring and summer. Results indicated that the flowering of sum-
mer soybeans occured earlier than spring soybean in South China when planted in Nanning, without significant dif-
ference in growth stage. Compared with spring soybean from South China, plant height, lowest pod height and inter-
node length were shorter, main stem nodes and branches were less, lodging resistance was stronger, and pods, seeds
and seed weight per plant were lower, 100-seed weight was larger, and the final yield was lower when Huang—Huai-
Hai summer soybean planted in Nanning. In seed quality, there was no significant difference in protein content, but
the oil content of Huang—Huai-Hai summer soybean was significantly higher than control. Compared with spring
sowing type, growth stage was significantly shorter, and flowering was earlier when cultivars sowed in summer sea-

son in Nanning, while plant height, main stem nodes, yield factors and yield decreased, but the decline of Huang—
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Huai—Hai summer soybean was greater than that of spring soybean of South China. Meanwhile, the seed protein con-

tent decreased under summer sowing. Among different cultivars of Huang—Huai—Hai summer soybean in various re-

gions, the yield increased from north to south when planted in Nanning, and there was no significant difference be-

tween the southern Huang—Huai—Hai and the control cultivars in spring sowing. Therefore, Huang—Huai—Hai sum-

mer soybean could be sown in spring in South China. Bred lines should be insensitive to light and temperature, and

have longer vegetative growth stage. Meanwhile, it is necessary to enhance resistance to high temperature and high

humidity for better adaptability.
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Table 1 Planting areas and breeding institutes of tested cultivars

FAEIX 3, Planting region

AR Cultivar

FEH HLAL Breeding institute

WL
(AR£110°00" ~ 119°50"
646 35°00" ~ 41°50")
Northern Huang—Huai—Hai
(E 110°00"-119°50"

N 35°00'-41°50")

#h % 30 Zhonghuang 30
rf1#£ 48 Zhonghuang 48
H13H; 66 Zhonghuang 66
*h %% 70 Zhonghuang 70
#3526 Cangdou 6
#2510 Cangdou 10
5 11 Cangdou 11
31712 Jidou 12
325,20 Jidou 20
35221 Jidou 21

i A B B R B BT

Institute of Crop Sciences, Chinese Academy of Agricultural Sciences

WM T A AR} 2 B

Cangzhou Academy of Agricultural and Forestry Sciences

WAL A AR 27 BRI AE R DT B

Institute of Cereal and Oil Crops, Hebei Academy of Agricultural and Forestry

Sciences

HOEE
(Z£:105°00" ~ 122°00"
b4 34°00" ~ 37°00")
Central Huang—Huai—Hai
(E 105°00"-122°00"
N 34°00'-37°00")

#1517 Jidou 17

3% # 34 Qihuang 34
55 % 35 Qihuang 35
1117 16 Shanning 16
1117 17 Shanning 17
11177 21 Shanning 21

AL BB B R B8

Institute of Cereal and Oil Crops, Hebei Academy of Agricultural and Forestry
Sciences

AR AR BE AR5 i

Crop Research institute, Shandong Academy of Agricultural Sciences

TrT IO B AT B

Jining Academy of Agricultural Sciences

BV A S
(£ 112°00 ~ 120°00"
J6£630°50" ~ 35°50")
Southern Huang—Huai-Hai
(E 112°00"-120°00’
N 30°50'-35°50")

FBXZ 30 Zhengdou 30
#1307 Zheng 1307
% 5 65 Shangdou 6
HE 145 Shangdou 14
2 14 Xudou 14
#233.20 Xudou 20
5% 55 2156 Wansu 2156
515 01-15 Wansu 01-15
F.7.9% Fudou 9
B 13 Fudou 13
MES Wan 5
5 52 33 Wandou 33

T A AL R B 225 (R P T 5 B

Economic Crops Research Institute, Henan Academy of Agricultural Sciences
T e AR B

Shangqiu Academy of Agricultural and Forestry Sciences
PRI AL B2 B

Xuzhou Academy of Agricultural Sciences

T Al B2 B

Suzou Academy of Agricultural Sciences
BT L BL7 B

Fuyang Academy of Agricultural Sciences

LR AR BEAE AT B

Crop Research Institute, Anhui Academy of Agricultural Sciences

AR HL X
(A4104°50" ~ 117°00"
1645 20°00" ~ 26°50")
South China
(E 104°50"-117°00"
N 20°00"-26°50")

4 15 Guichun 1

1645 25 Huachun 2

PRI AR XA B2 B 2 SR AT BT

Cash Crops Research Institute, Guangxi Academy of Agricultural Sciences

RO R AR B

College of Agriculture, South China Agricultural University
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Table 2 Growth stage characters of Huang—Huai—Hai summer soybean cultivars planted in Nanning

HFRAERIM Vegetative growth stage /d

HEF B Growth stage /d

AVe 1
PP e = S Ty = i Y
Planting region Cultivar
Spring sowing  Summer sowing Average  Spring sowing Summer sowing Average
"F1 5 30 Zhonghuang 30 30.5 22,5 26.5 87.0 76.0 81.5
FH ¢ 48 Zhonghuang 48 315 24.0 27.8 89.5 75.5 82.5
H1# 66 Zhonghuang 66 30.5 24.0 27.3 90.5 71.5 84.0
*H % 70 Zhonghuang 70 315 235 27.5 90.5 77.0 83.8
BEREAL R 5.6 Cangdou 6 315 235 275 925 78.0 85.3
Northern w5 10 Cangdou 10 32.5 23.5 28.0 92.0 78.5 85.3
Huang-Huai-Hai Y5 11 Cangdou 11 34.0 235 28.8 92.5 80.0 86.3
L1712 Jidou 12 34.5 24.5 29.5 91.0 75.5 83.3
HL 20 Jidou 20 32.0 235 27.8 92.0 75.5 83.8
L7 21 Jidou 21 31.5 235 27.5 90.5 76.0 83.3
S Average 32.0 bB 23.6 cC 27.8 cC 90.8 aA 76.9 bA 83.9 bA
#7517 Jidou 17 31.0 235 27.3 93.5 78.5 86.0
5% 8% 34 Qihuang 34 31.5 25.5 28.5 92.0 77.0 84.5
BT T F# 35 Qihuang 35 320 25.0 28.5 93.0 83.0 88.0
Central 1115* 16 Shanning 16 32.0 24.5 28.3 92.0 81.5 86.8
Huang—Huai—Hai 1115* 17 Shanning 17 33.0 25.0 29.0 93.5 82.0 87.8
1117 21 Shanning 21 31.0 25.0 28.0 87.0 71.5 82.3
4 Average 31.8 bB 24.7 bB 28.3 cC 91.8 aA 79.9 aA 85.9 aA
HB 30 Zhengdou 30 355 26.0 30.8 94.0 79.0 86.5
#1307 Zheng 1307 33.0 25.5 29.3 91.5 81.0 86.3
.65 Shangdou 6 35.0 25.5 30.3 94.0 82.5 88.3
5 14 % Shangdou 14 315 24.0 27.8 91.0 82.5 86.8
5. 14 Xudou14 325 24.0 28.3 91.5 79.0 85.3
IV #7720 Xudou 20 32.0 235 27.8 90.5 79.5 85.0
Southern Huang— BEfE 2156 Wansu 2156 32.0 24.5 28.3 91.5 77.0 84.25
Huai-Hai WEfE 01-15 Wansu 01-15 33.0 25.5 29.3 92.0 78.0 85.0
FL52 9% Fudou 9 32.0 25.5 28.8 85.0 78.5 81.8
E 13 Fudou 13 325 26.0 29.3 86.5 78.5 82.5
E5 Wan 5 325 26.5 29.5 95.0 83.5 89.3
1 33 Wandou 33 34.0 26.5 30.3 93.5 79.5 86.5
- Average 32.9 bB 25.3bB 29.1 bB 91.3 aA 79.9 aA 85.6 aA
K H:# 15 Guichun 1 41.0 28.5 34.8 88.0 78.0 83.0
4845 25 Huachun 2 375 27.0 323 93.0 81.5 87.3
South China
S Average 39.3 aA 27.8 aA 33.6 aA 90.5 aA 79.8 aA 85.2 abA

TE - [ [ Ut R BT FE 8, /NG P REGM 3R 7R 19 T 5% K22 53 B3 . T TH)

Note: Compare the average of varieties from different regions in the same column, capital and small letters in the same row indicate significance at the

1% and 5% levels respectively. Same as below
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55X REFPAR LU, AE R R AT, BOUE TR RN
HH S A 0 PR SE RO (3 /D 21, 14N (35. 34%) I
27.8 A~ (46.57%) , H Bk R0 Bt W 3 K 39. 6 1>
(31. 88%) 1 50. 3 1~ (40. 50%) , B bk ki i @ & /D
3.4 g(19.43%)F16.0 g(34.29%) , L) F = 5 A%
763. 4 kg/hm*(25. 85%) 1 979. 6 kg/hm? (33. 17%) ,
M5B Fh e 325 5% . AEEBFRT, SXE
s PR LU, BV TR LS | 5 0 i S o e ) B SR
B 9 W E AR 14,7 4 (35.34%) L 16.7 4
(40. 14%) F1 11. 31(27. 16% ) , Bk Boiy 5o 3% />
36.2 4~ (38.97%) . 35.3 4~ (38.00%) F1 29.1 4~
(31.32%) , B ff A i K 5. 0 ¢(32.05%) 6.9 ¢

(44.23%) F13.5 g(22.44%) , DL Jo 7= b B 25 1%
863. 3 kg/hm*(31. 66%) ,1204. 6 kg/hm>(44. 17%) Fll
602. 8 ke/hm*(22. 10%) . Tit HHEIL ZH 37,
Vi 32 R b o %) s B A S R T X R S e

NG 33t = = w47 o N R I T
DL ROk B o SR I 10 7 o R e A i PR R A A
TR I AR, SRS B O R 1T A
(30.31%) . 7.0 4~ (21.94%) . 19.2 4> (38.79%) Fil
18.1 4~ (30.32%) 5 B Bk A £ 43 1l B Ik 27.9 4>
(32.98%) .16.3 1~ (22.06%) .41. 6 4~ (39. 47%) Fl
31.3 1~ (25.20%) 5 5tk b & 40 5l RE 3.5 ¢
(24.82%) .2. 8 g(24.35%) 3.2 g(20. 92%)#1 1.9 ¢
(10.86%) ; A KL E 435I FFE 4.1 g(17.90%) 3.3 ¢
(19.05%) .2.6 g(11.61%)F13.5 g(19. 02%) ; Lk &
PR BIFEAR 326. 4 kg/hm*(14. 90%) .451. 5 kg/hm®
(22.87%) .518.5 kg/hm*(19. 73%) Fll 226. 5 kg/hm’
(7.67%) .
2.4 @R

BRI R A TR TR, TR E R
HOHEARGERBESF TR EZER (LS,
AN [FIHE 2B LL , BT A SR 15t ol S e 1) 2 1 BT
g S RO AT E N

B TR SRR S M R R T RO Y i T Y
B BTN R o AN ALAR 1L , BT o IR s
SRR EL.
3 WikEHE®

A E WE R GG B 2R A R, S
B IE R AR AR AR , DR TR R Y 3 S R
KGR H BEY, EF W5 I ERTH BB IE
FHOEM, MEEGE KRG A AT Ve T HERE
W, THESEZMER, UK, SR M
A H IR A X IR E g . AR B E
FECRN L S [R5 e 25 K G A FF A6, HE H &R |
YEXT A B 1) H B0 4 J 52 e e ol P R, AR R b X
HRGEANEFT AT EE T, Y miEEE K
GAER T RS R T H ERWEEH 15
HAEF B AR ik — 2P 4i . 7 AR [R5 3 26 A
AT, BRI K O SRR L IX R R T A
BT 2 5 H SR A K B AT AR .

A=A RO 52 ) R G A AR A A Y
HE, NS BOR Gy~ Rik kA2, KO
A E W E R R R TR AR Lk
AREYS INAEFZMRE , B A BRKERA KN
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*5 HEBEAEMMERTHENRRER
Table 5 Quality of Huang—Huai—Hai summer soybean cultivars planted in Nanning
P . ﬁfﬂﬁﬁi Pmteén content /% , JIg I & HE Oil (?()ntenl 1%
Planting region Cultivar wE 2 T wH =i T
Spring sowing Summer sowing  Average  Spring sowing Summer sowing  Average
H1# 30 Zhonghuang 30 43.44 40.86 42.15 22.04 21.85 21.95
1 48 Zhonghuang 48 44.48 41.59 43.04 20.73 22.28 21.51
H1# 66 Zhonghuang 66 41.58 39.58 40.58 19.79 20.29 20.04
H1 8 70 Zhonghuang 70 42.35 40.29 41.32 21.29 21.49 21.39
pigl iRl #r 776 Cangdou 6 43.66 41.77 42.72 22.18 22.59 22.385
Northern Huang—Huai~ 75,10 Cangdou 10 44.17 42.22 43.19 22.26 225 22.38
Hai 5 11 Cangdou 11 43.99 43.53 43.76 21.44 22.98 2221
#5712 Jidou 12 42.96 42.53 42.75 21.65 21.04 21.35
35720 Jidou 20 43.63 41.54 42.59 21.12 22.01 21.57
#3721 Jidou 21 43.79 42.41 43.10 21.63 21.71 21.67
-4 Average 43.40 aA 41.63 aA 42.52aA  21.41bB 21.87 aAB  21.64 bAB
517 Jidou 17 41.43 39.43 40.43 23.61 23.7 23.66
F 8% 34 Qihuang 34 44.35 .11 43.23 22.85 22.58 2272
IV F7# 35 Qihuang 35 41.54 39.67 40.61 22.62 23.58 23.10
Central Huang-Huai~ 117 16 Shanning 16 45.86 4279 4433 21.93 20.41 21.17
Hai 1117 17 Shanning 17 43.32 41.67 42.49 23.01 2298 22.99
1117 21 Shanning 21 4455 41.55 43.05 21.87 18.87 20.37
44 Average 4351 aA 41.20 aA 4236aA  22.65aA 22.02 aA 2234 aA
FB37. 30 Zhengdou 30 42.89 4237 42.63 21.91 21.22 21.57
#1307 Zheng 1307 43.29 41.8 42.55 20.42 20.57 20.49
7565 Shangdou 6 43.62 41.08 4235 21.89 22.24 22.07
#5145 Shangdou 14 42.92 41.07 41.99 21.49 21.45 21.47
# 5. 14 Xudou14 42.47 41.75 42.11 21.1 21.45 21.28
BV 7 #:.20 Xudou 20 43.05 42.38 42.72 21.17 21.67 21.42
Southern Huang—Huai~ 4 2156 Wansu 2156 43.38 41.54 42.46 20.36 20.57 20.47
Hai %45 01-15 Wansu 01-15 43.62 43.01 43.32 19.93 20.31 20.12
B 95 Fudou 9 42.83 40.69 41.76 2222 21.87 22.05
K713 Fudou 13 43.98 42.24 43.11 21.42 22.29 21.86
%5 Wan 5 43.69 41.58 42.64 21.34 21.29 21.32
5% .33 Wandou 33 4251 41.30 41.91 21.43 21.05 21.24
14 Average 43.19 aA 41.74 aA 42.47aA  21.22beB 21.33 abAB  21.28 bBC
i 419 Guichun 1 40.57 39.13 39.85 21.77 21.23 21.50
AE R HL X
South Chin 1£77% 25 Huachun 2 45.64 43.69 44.67 19.36 20.22 19.79
44 Average 43.11 aA 41.41 aA 42.26 aA 20.57 ¢B 20.73 bB 20.65 ¢C

fit of P AR RR A 7, SRR S ORI B bR B 22 | T
AR B AR RSP B i b — B AR EE A T B | B
IR R T R R B T AR, 35 S B S A
BREE S I P, T 2B e FEL VR A9 IR AR R BEA IS o o
T e R G R X F R AR AT AR, 2L
SRR i 1R € i JEE i 2, 32 2571 KON 20000 BB
D LA R B SE R B pORE EIOR o B 84 /)N TR
1 M DX R S0 IR Al T AR BOR, A
DA o M TTIEW] , e AR R 2R B IR0 T, R )™ i

55 IR O AR TR 145 A 1 5 A i /N
oK 1 R T AN () DX SR R A A B, B 3=
(2L R DE Y SN AP )i e S - G A LT R a3
AR R A 3 H A A A, L BRI T S e 1 T
TR, HT 0] IR PO 3 25 S, D] B
THETEE P T ot b B Ay T 0 L DX PR, X AT BE S B
HEME P PR X A S A M R AR R B XA G .
A IAE TS TR AR N, T R R A O XU
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