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Study on the relationship between root growth of spring
soybean and flower pod formation

LI Si-zhong, ZHANG Jian-xin
( College of Agriculture, Xinjiang Agricultural University , Urumgi, Xinjiang 830052, China)

Abstract: To prove the growth of super high yield soybean, a field study to investigate the relationship between root
and the formation of flower and pod was implemented during 2013—2014. The main purpose of the study was to explore
the relationship among root bleaching quantities, and differences of root dry weight in the O ~ 80 c¢m soil and flowering-
pod numbers. The results showed that nearly 80% of the root weight was formed during the flowering and pod-bearing
stages. For super high-yielding variety (lines), its root bleaching quantity at the flowering-pod stage, total root dry
weight in the 0 ~ 80 cm soil layer , root activity in O ~ 40 c¢m, total flowers, and total cavity number were all significantly
higher than those of the high yield variety (lines). The correlation coefficients between root dry weight increment, and
bleeding potential and total flowers at the flowering stage were 0.970, and 0.898( P < 0.05), respectively. The correla-
tion coefficients between root dry weight increment, and bleeding potential and total flowers at the flowering-pod phase
were 0.905, and 0.77 (P <0.05), respectively. The total flower-pod number of the super high-yielding variety (lines)
was significantly higher than that of the high yield variety (lines) because of the large root volume and the high activity of
the former. Yield of spring soybean with medium maturity was nearly 6 000 kg*hm™2 at the RS stage. Total root dry
weight was 125 ~ 142.3 g*m~? in 0 ~ 80 cm soil. The total number of flowers were 3 448.4 ~ 3 695.7 x 10*+hm~?,
and the total number of cavities were 2 767.4 ~ 3 303.8 x 10*+hm 2.

Keywords: spring soybean; super high yield; root; flower; pod
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B DA R EAR R SR R IS 21T
B — 2 B HYTAR R R S = A S A b
TEE TEROFIRI B 2 I 8 1o 7 R S b o ) — > T
FRAEUS 10T A5 SR TR R A K S 3T i 54 B
ANERE B LRSI SR A H H k. R
HH A R 7= K AR R A K S AR TSI IR 56 Z 00 T 55 3R
K HE e A EEE X, AR AR5 T
FEPERE R 61 B RE 27 5 11 - 109 5577 5
Fh(R)A K 25 .13 -96.13 - 139 7EMR R i =
0~80 cm TR FHEEF LH G I EH
IR o R i 7= K i R A 4R A B I B

1 BPRS

1.1 iR B AR R i oei% it

R T 2013—2014 AF7EFr it 7 R ORI
bl X (B4t e T4 % ) 547, 2013 A5 o 1) +
20 em + 2 HIEA YL N 21.10 g+ kg™, B A
35.97 mg - kg™, B AL B 15. 45 mg - kg™, B AL A
183.05 mg-kg ™' HIFEMEHSE . Bl AT HEBERR — 8%
150.0 kg hm ™2, HEIL5F (R) Bk @ 27 5 11 -
109 224 61 A1 KE 25, MK A HES], &
3o MXER16 (K 5 m. 9E3.2m,81TX),
2013 4F 4 H 13 H#E4 A LH% 50 em + 30 em 58 AT
R 4 H 30 H s, 56— 22 i E i, e
PRI 3.2 Tikk-hm=2, 6 H 7 HELE 15% 230w A]
TBPER ] 0.225 kg-hm 2,6 A 15 H R 0. 42
kg-hm™2, KA 18 2 1A EHE , B 0 TAEAT
],6 420 H.7H 4 H.7H 20 B3 K 750.0
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m’-hm~2, ZHI7E 6 H 20 H.7 A 4 HBEK% i
JRZ 150 kg-hm ™2, R AR K 300 kg-hm~2;9 A
4~ 12 H3k,

2014 AE R P 1,0 ~ 20 em )2 HIESH
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kg ™' AR 75 mge kg™ BUAE N EK . BHAA RN
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(), 4155 4 )2 i BURAE , Uhidr 405 AR
F 105°C A7 30 min,80°CHL 2 1HF J5FRE ,
1.2.2 HAGARTAABENZ 20 HI7EBURAE
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B (gem=2-h= '+ d™") = 1/2(L; + L) x (1, -
t), 2, Ly ALy RTIE 2 RIE A i, ¢, A
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1.2.4 FEREEASANE R H] 520
B/NX A 4 47 4.8 m?, N TR FRE ) , 6 RIAREL
100 g HET-I 7 EoK i, AAS i Fl (R )3 IRE E -1
(BT A AR (K 13.5%) . H LSS
LB ELARERE 20 K, BRI 2 T 2R AT R0 B 4K
CRLEC + 23 B0 R g 45 52 38 ORI + MU B x
100% R0 50 A RLESF . ARG L (07 T FR B AR ER +
PANT T FRZAC IR T8 ) MR Ll (R 1T AR A B %K
+ B T AR GG R AR T )
1.3 HESKIT RS

K SPSS 19.0 K Sigmartplot 12.0 A AT R
ot I 2 1 o

2 ERG50H
2.1 FAEXERM(R)RTFERRTFETEDS

L2 4

& 1A(2013 4F) Fl 1a(2014 4F) MR BT HE ]
UL 25 W40 1 06 6 3015 U U o 184 o 58 o 00 ik 0 (L
Ja TR A R IR AR R T ER RS H5 16R
RIAMR T EAY 70.35% ~ 86.4% , H. 2014 %5 2013
SR T EIE . HIEIEWEAE MR (R) ZHAR
ARTEZERDE 2013 FH KT 27 5 BK 61 Ik
WIARTE A B A K 2 S0 41.5% .22.4%,
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B AR T 2 B A K E 2 SN 46. 6%
~22.3% ,2014 4F 11 - 109 "BA¢ 61 MR AR T8
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Fig.2 Bleaching quantities and spatial distributions of root activities for different soybean varieties
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Table 1 ~ Comparisons on the flower and pod numbers of different varieties (lines)
Fy A (R ) BARRIER SAEE/ (7 - hm™?) BRIER A S (A +hm™?)
Year Varieties( Lines) Flowers pre plant Total flowers Pods pre plant Total pods
1R 25 Shidadou 2 86.6¢B 2813.4¢C 90.0bB 2925.0bB
2013 iR 27 5 Xindadou 27 110.7aA 3695.7aA 102.0aA 3303.8aA
MK 61 Heinong 61 103.5aA 3239.6aAB 103.3aA 3232.7aA
11-109 93.4bB 3008.4bB 89.0bB 2864.4bB
13-96 76.8cC 2281.0cC 84.0cB 2494 .8¢C
13-139 106.7bB 3190.3bB 95.1aA 2843 .5aA
2014 M 61 Heinong 61 117.9aA 3442 . 7TaA 96.8aA 2826.6aA
FIKE 275 Xindadou 27 115.7aA 3401.6aAB 838.7bB 2607.8bB
11 -109 118.5aA 3448 .4aA 95.1aA 2767 .4aAB
—a— i K ©527% Xindadou 27 12 +f_‘|i 227 J Xindadou 27 B
tor A —a— 261 Heinong 61 —#— 75 A&K61 Heinong 61
14+ 10 —e—11-109
S S £i K 552% Shidadou 2
£ 12f (k2% Shidadou2 g g| AT Shidadou
15} ¥ g
£ 10} s
5 <
S & E
< 6F Kz
2
2 -
O 0O Al O 0O Al O 0 O A = o (=1 o <+ O o0 < A L o~
O O = = e - Lo I o I o BN o NN o B o 0 B B o) - — — o o o o o o f=] (=] — —
R R R R R RS - N S
S OO OO OO O O o o o O o o (=} o O (=1 o O o © o O (=} o O
H 1] Date(M-d) H 1] Date(M-d)
167 o —— R 4%61 Heinong 61 7 . —&—#R61 Heinong 61
1l —a— 1 K 1275 Xindadou 27 —a— ¥ K 527 Xindgdou 27 D
—e—13-96 6F —e—13-96
12+ ——13-139 5 ——13-139

—a—11-109

T %
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o]
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4}

0Ll . L
Ny — O n <t 0 00O N0 0O AT O 0D
SeTTdrTaTaggagNeesey
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Note: A and B stand for the data from 2013. C and D stand for the data from 2014.
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Fig.3  Dynamics in flowering and podding of different soybean varieties
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Increments of root dry weight and relationship between bleaching activity and

total flower and pod numbers at the flowering-podding stage
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SER R EIORN 45 52 8 22 S B8 18 K P 2013
AF 2014 AR 43l R IR FT R 27 5 (R4 61)
>11-109> A1 K5 25 Bk 275 (R%K 61) >
11-109 (24 61 S k. 27) > 13 -96(13 - 139),
2013 4EHT K5 27 5 (6 202.8 kg hm™2) He A1 K& 2

2.5

S 30.2% ,2014 4F 11 - 109(5 648.5 kg*hm™?)
b 13 - 96 37 14.7% ; A 2014 4F & A= Bk, 8=
W RART 2013 4, PIARRIS S AN (R ) ] AR
BN B SR 25 S 13k B 2 KO, EORLER 2013 4F
A (R) A 225 8% 2014 2R A EE, SR
() (B 5L 1Y) 22 57 32 B2 FRAR S BURT FRARORL RN 22 S
Fr 3,

x2 FEREMMER

Table 2 Yields and their composition indexes

Wy fb3m WO R AL BARRIEEL ?iﬁ%&@l Epoives Zﬁiz/% F’:i
Years Treatment Plant number Pods per plant  Grains per plant 100-seed Seed setting Yield
(x 10* #k-hm=2) /(41 /CRE-FR~1) weight rate /(kg-hm=2)
A KHE 25 Shidadou 2 32.5aA 29.2¢C 66.6bB 22.1bB 74.0bB 4762.5¢C
B KE 27 %% Xindadou 27 32.4aA 32.8bB 82.9aA 22.4bA 81.36aA 6202.8aA
2083 4% 61 Heinong 61 31.3aA 35.8aA 78.7aA 23.9aA 76.2AbB 5871.5aA
11-109 32.2aA 31.5bB 70.1bB 23.5aAbB 78.8aAbB 5224.0bB
13-96 29.7aA 22.5dC 71.2¢B 23.2aA 84.8bBC 4924 .5¢B
13-139 29.9aA 33.5bcB 75.5bB 23.0aA 78.9¢C 5160.0bB
2014 % 61 Heinong 61 29.2aA 36.5bB 82.1aA 23.3aA 84.8bBC 5587.5aA
BIKE 27 %5 Xindadou 27 29.4aA 31.1¢B 82.0aA 22.1aA 92.4aA 5325.6bAB
11-109 29.1aA 47.9aA 84.0aA 23.1aA 88.3aAB 5648.5aA

T K NG TR FIRAE 1% 1 5% KK L2257 B

Note: Values followed by different letters are significantly different at 1% (capital letter) and 5% (small letter) levels.
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