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Study on the Relationship Between Dry Matter Accumulation and Pod Forma-
tion in High-yielding Spring Soybean
FU Ji-hai' ,ZHANG Jian-xin' ,CHU Guang-hong' , WANG Cong' ,ZHOU Fang-zhi’

(1. College of Agronomy, Xinjiang Agricultural University, Urumgqi 830052, China; 2. Moyu Test Station, Xinjiang Academy of Agricultural Sciences,
Hotan 848100, China)

Abstract: To explore the relationship between dry matter accumulation and pod formation in high-yielding spring soybean at
flowering and pod stages. The relationships between the dry matter increment and flowering period of 10 high-yielding soybean
varieties (lines) and the number of flowering, pod and yield in the field were studied. The results showed that there was no
significant correlation between dry matter increment and yield at flowering stage in the range of 4 527.4 ~5 734.2 kg-ha™'.
There was a significant positive correlation between dry matter increment and yield at pod stage, and there was a significant
positive correlation between total number of flowers and pods and yield, too. There was a quadratic curve relationship between
dry matter increment and number of flowers at flowering stage as ¥, = —0. 050 3X; +42.285X, -5312.2, R =0.673 9",
and a linear relationship between dry matter increment and number of pods at flowering and pod stage as ¥, =0.090 4X; +
419.47, R* =0.719 4" *. The dry matter increment of leaves was quadratic with the number of flowers at flowering stage.
The dry matter increment of stems, leaves and petioles were quadratic with the number of pods at flowering pod stage. Too lit-
tle or too much dry matter accumulation in stems and leaves was not conducive to the formation of flowers and pods at flowering
and pod stages. Stems and leaves grow steadily at flowering stage, and pods grow rapidly at pod stage, which was beneficial to
increase the number of flowers and pods. The above-ground dry matter increment was 4 373 and 7 801 kg-ha ™" respectively,
and dry pod weight accounted for 33. 8% at flowering and pod stages respectively. The total number of flowers was 3 773. 3 x
10*, and the total number of pods was 1 127.3 x 10* pieces-ha™'  the yield was 5 734. 2 kg-ha~'. The efficiency of dry mat-
ter flowering formation and dry matter pod formation was 8. 63 and 1.45 g~' | respectively.

Keywords: Soybean; High yield; Dry matter; Flower pods; Relationship
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Table. 1 Increment of dry matter accumulation at flowering stage and flowering-podding stage (kg+-hm )
- R (F) T E ViR g i AR B3y
Stage Variet( Lines) Dry matter Increment of Increment of Increment of Increment
increament stem leaves petiole of pod
yid:t| 14-119 4377.7 bB 1908. 0 cC 1459.1 bB 1010. 6 aA -
Flower period 15-119 4422.7 bB 2118.3 bB 1313.5 ¢C 990. 8 aA -
15-122 3370.4 dD 1453.9 eE 1171.2 dD 745.3 ¢dCD -
14-146 3323.5 dD 1470. 6 deD 1088.7 eE 764.3 cC -
15-59 2794.0 F 1169.0 {F 973.1 {F 651.9 eE -
M438 5337 Hajiao 5337 3231.4 dD 1536.0 dD 965.7 {F 729.7 ¢dCD -
JuA€ 30 Jiunong 30 4996. 1 aA 2358. 8 aA 1600. 4 aA 1037.2 aA -
#r K= 27 Xindadou 27 3026. 6 eE 1453.6 eE 852.7 oG 720.3 dD -
14-195 3583.7 cC 1513. 3 deD 1255.6 ¢C 814.8 bB -
M4k 61 Heinong 61 2749.0 {F 1120.7 {F 940. 1 fF 688.1 dD -
I 14-119 7800. 8 aA 2487.8 bB 1594.7 bB 1078.1 aA 2640.2 aA
Flower-pod period 15-119 7052.1 bB 2228.0 c¢C 1651.2 abAB 1062. 0 aA 2107.9 dD
15-122 6357. 4 ¢C 1947.5 eE 1402.9 ¢dCD 862.1 Ce 2144.9 dD
14-146 7341. 8 bAB 2451.4 bB 1419.3 ¢C 1008.2 bB 2462.9 bB
15-59 6141.3 ¢dCD 2084.3 dD 1440. 6 cC 887.9 cC 1728.5 {F
M43% 5337 Hajiao 5337 5968.1 dD 1915.1 eE 1215. 4 {F 847.3 ¢C 1990. 2 eE
Ju4€ 30 Jiunong 30 6329.2 cC 2635.9 aA 1688.7 aA 1079.0 aA 925.6 gG
Hr K= 27 Xindadou 27 6253.5 ¢dCD 1743. 4 {F 1342.9 dD 873.4 cC 2293.8 ¢C
14-195 6061.7 ¢dCD 2149. 1 ¢dCD 1314.9 dD 845.2 ¢C 1752.5 {F
A4 61 Heinong 61 4984. 8 ek 1468. 2 ¢G 1138.5 oG 729.8 dD 1648. 3 {F

ARG FHFRRTE P<0.05 /KFH P<0.01 K257 8%, TR,

Different lowercase and capital indicates there is significant difference at P<0. 05 and P<0. 01 level. The same below.
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x2 TRE@RM(R) RBREAM

Table 2 The number and composition of different varieties (lines) flowers

FREL

Plant number

/( x10* # hm~?)

A (R)

Variety ( line)

SR

Total number of flowers

/( x10*Z-hm~2)

Flowering formation

LR LXK

Number of flowers per plant

efficiency/ (4=-g™")

14-119 27.4 aA 137.7 aA 3773.3 aA 8.63 ¢dCD
15-119 27.0 aA 133.0 aA 3591. 8 abAB 8.12 dD
15-122 27.2 aA 122.2 bB 3325.0 cC 9.87 bB
14-146 26.9 aA 105.1 dD 2827.2 ek 8.51 dD
15-59 27.1 aA 112.5 ¢C 3048. 4 eD 10.91 aA
M548 5337 Hajiao 5337 27.0 aA 109.2 ¢dCD 2947.4 eE 9.13 cC
JuA 30 Jiunong 30 27.8 aA 112.1 ¢C 3115.8 dD 6.24 ek
Bk H 27 Xindadou 27 27.1 aA 95.3 eE 2581. 4 fF 8.53 dD
14-195 27.1 aA 131.6 aA 3565.7 bB 9.95 bB
42 61 Heinong 61 26.9 aA 90.1 fF 2424.6 oG 8. 82 ¢dCD
x3 BmM(R)EHREMM
Table 3 The number and composition of different varieties (lines) pods
733 PRE e e &S

A (R)

Variety ( line)

Plant number

/( x10* # hm~?)

LR IERL
Number of pods per plant

Total number of pods

/( x10* 4~+hm %)

Pod formation

efficiency/ (4~-g ')

14-119 27.4 aA 41.1 aA 1127.3 aA 1.45 ¢dCD
15-119 27.0 aA 39.0 abAB 1051.7 bB 1.49 ¢C
15-122 27.2 aA 38.1 bB 1035.5 beBC 1.63 bB
14-146 26.9 aA 38.0 bB 1021. 2 beBC 1.39 dD
15-59 27.1 aA 39.4 abAB 1067. 0 abAB 1.74 aA
W4%2 5337 Hajiao 5337 27.0 aA 34.7 cC 937.0 cC 1.57 bB
Ju4¢ 30 Jiunong 30 27.8 aA 35.3 cC 981.0 cC 1.55 bB
B K F 27 Xindadou 27 27.1 aA 37.1 cB 1004. 7 beBC 1.61 bB
14-195 27.1 aA 35.8 cC 969. 0 cC 1. 60 bB
M4 61 Heinong 61 26.9 aA 30.3 dD 815.4 dD 1.64 bB
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Fig. 2 The relationship of dry matter accumulation increament between pods in flowering-podding stage
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2.4 EXEMM(R)FEREETYRIEEME

I 4 A, 2ok b 2R 09 7 8 22 S0k B UK
o DA 14-119 (15-119 §h R 7= w8, 40 0 ok
5734.2 kg-hm > 5 611. 6 kg-hm >, LI 2B 61 f= &
BEAIK, Hy4 627. 46 kg-hm ™2 HAGFN(R) T
Z ], FARREL E R I SR (R ) B 25 Sk i
K, BARRRIELLL 14-119 (15-119 (15-122 S &%

L5050 93.0,91.4,90. 0, B4k 61 #:41K (66.3) 5
FORLHLATRAR 61 Fe i (25.8 ), 14-195 if R AR
(211 g) s AR AN (50 B BARRBLEON R A T
Wi 2] 14-119 F1 15-119 f F 89" H 4w i)
ZF PR R RS T HAM A (R) . ks
PR , AEI Ty B et ™ A T A OG, AE
TR R AR TR A OG B 3
By 57 ek B IR

x4 FEREMEER

Table 4 Yield and its components

AP (R) WOIR R AL L8758 JER A R
Variet( lines ) Plant number/( x 10* #-hm~2) Grains per plant 100-seed weight/g Yield/ (kg-hm =)
14-119 27.4 aA 93.0 aA 22.5 bB 5734.2 aA
15-119 27.0 aA 91.4 abAB 22.8 bB 5611. 6 aA
15-122 27.2 aA 90.0 abAB 22.3 heBC 5448.2 abAB
14-146 26.9 aA 79.8 ¢C 24.7 aA 5308.9 bB
15-59 27.1 aA 89.3 abAB 21.9 bB 5308.6 bB
M43Z 5337 Hajiao 5337 27.0 aA 78.0 cC 24.8 aA 5225.9 bheBC
JuA 30 Jiunong 30 27.8 aA 87.3 bB 21.2 ¢C 5155. 6 beBC
Hrk 27 Xindadou 27 27.1 aA 85.4 bB 22.3 beBC 5155. 0 beBC
14-195 27.1 aA 87.5 bB 21.1 ¢C 4996. 6 cC
4 61 Heinong 61 26.9 aA 66.3 dD 25.8 aA 4627.4 dD
x5 TYREERUEXEFENHXERY
Table 5 Dry matter increment and correlation coefficient between pod and yield
T . e -
TEIA T Jo 3 TR T 1) 4 o SR S

Increament of aerial part

in flower period

Increament of aerial part

Total number of flowers Total number of pods

in flower-pod period

774 Yield 0. 482

0.869 " *

0.703 " 0.915*~

TR FORFE P<0.05 KA P<0. 01 /K PAHC B

*and ** show there is significant correlation at P<0. 05 and P<0. 01 level.

3 i

VEdy =i T B e T R R ae gt
K EAE B9 A R 5 7 B A %5 R A
FEREROAISENE L KT RS WM TR (AR B2
PR EE R E N R3 RS WM S AT
L B R B9 0.89 F10.94 1 R
RS 174 4y 2 FL5 )8 132 000716 000 kg-hm 2 ()
AR PR B AR T . R
b bR R S 7 A G, Bl AR KRR ARG
FBBWHL N, EEORH (RS ~ R6 #1) A C REGA
FEK R 4350129 0.76 F10.79"° | FEFFAESEFEM]
SeAVEF 1 RSO 38% T fili P B R AR 179%™,
R G T T A R AR B R AR I
WIS 72 ~ 85 d) , FFAEZ, JEMW T 4 R R i o
T 55. 6 ~65. 1% , ki 25 2 18] 4 s AR

ZE AT R R 30 ~35.1% 2, KRG TR
FRRFC A 8 B e R S 80 d A A, iS5 521.5
kg-hm > { e KT AL B R Ry 36.6 gom 7 ik
F ek 4 666.5 kg-hm 2(39.9 g-m~?) B AHF
SRFI LEPE 4 627.4 ~5 734.2 kg+-hm 7 [1IEH
W, A6 TEI G T o R R R A3 I AE2 749.0 ~
4 996. 114 984. 8 ~7 800. 8 kg-hm > (17 [l 4, 1E
WIT Y 5 EA AR 35 (P =0.482) , fE3E
WMTrymggs5-E 2R e FEML(P =
0.869 " ") X 5 Hr AFFE 45 AHML. FEE JEE S
FER A OC R AT 0.703 7 F1°0. 9157 [ B2 1)
PR FEBUR R AT E 7 AT 51 ABFSE AR
e P A5 734, 2 kg -hm ™ HAH I 19 B AE R
YR K3 773.3 x 10° 45 -hm 2 1 127. 3 x 10°
A~ +hm 7,

REAEW 39 1+ 1 i AR 25 W A S 1,
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PR = . KEAE AEIEW 0 ~80 em +)2
HR T 0T He 4t 43 1) 5 AR B SR G R BT R B2k
[l =1 7 FRASLAEL , AH G 22 5053 514 0. 970 F10. 900 1( P
<0.05) . ARG REMW, ERE RN
4627.4 ~5 734.2 kg-hm > {7E RN, KRG AELH
T T R ST AR R RO R A IE T
Yy 5 R E R R R e R R N
0.673 9" F10.719 4™ * .—J5ifi , h TAEH) AEIE/ T
YRR RS AR JETE A B R A R R T
R R EEAE AL IET i, B4 By 1 AR A AR B
B o —Jrm, AL T R R 2 R B R
K2R M2 A 4650 38 I AE A4 S m %
VD SR R, R SR T 4 R R RN e
X 0] BB K T 7 AN B AE T 1 4 o R BR G
TR B

AEHIZERT 0 R AR T 0T S AR S
BRI R I ZERT 0 R T
SRR TR R, R ZTE iU £ 4k
JER AT TS T 2 T R B, 20t
TH it K G YR TR I . A6 M T
WA B T S RN 2 > it >
WA AETEIIN 25 (F2) > it R > AR T

Py R T B ZE AT A A SR, 4835
LiRRie s ONESEPLE N o 8 b N

o T2 5 A 48 REB A 1 = A6 1 58 .
PRI, S 0050 A ) o 34 2 %k T 4 ) S T i
K/NESEMEN . I TR Z DK, 2
e TR A B AR, 2Ry A o T R 5K
T RAZER, BTN R T 46 € /T8 1 1 A6 3 191 1
PIBR R K, FE R ZEMIE T YRR RE R
OESE T8 B N i Fa of N =t 3 s i R R TR DR (RS
ML, T4 AR B R BB i A6 | ST iR
SORLA R, AL, AL B ZE R fd AR K LR
T, S MR 2R E R A K, T R B
AR R G T Y R R (B 3
T4 ST b4y 04 377 F17 800 kg - hm 72 ZE 4R
44% 32% , 1] 3453356 000 kg-hm > i =, 48 1]
AR e AR K T R R E KR
PR B 22 2 5 7 i b ) AR SRR, AR 3%
T AEIAR B AL K A S it 4 2R R A K,
SEIEIE K B FF I, AR e A A, Ak |
SR T R A AR I A5 A i T a2 2 g A R
FAMGEA R R BR Y 8 = 7 KR T i 5 4R/
KFRZA R — 25

4% #

TER T 44 627.4 ~5 734.2 kg-hm i3l

FIN AL BT T B3 2 5P A e it & ¢
R AR T G S OB R A R A
WY A R, 25 T AR Rk, 25
07 31% AR T AR ARSI 3R T
JRH R 43 0] 4 373 F17 801 kg-hm ™ 3Rk A% iR
5734.2 kg-hm >, HAR R (1 A AE B BTSRRI ) R
3773.3 x10* 45 -hm > 1 127.3 x 10* 4 - hm *; f£
B IR T X N AR I | AR TE Y T o e L AR
K 8.63 Heeg™ 1.45 4~-g7'

S 3k

(1] BHE%S, S8, B, & #m " KEF MRtk sS
WFielJ]. FELLR, 2006, 39(1) :29-37. (Zhao T J, Gai
JY, Li HW, etal. Advances in breeding for super high-yielding
soybean cultivars[ J]. Scientia Agricultura Sinica, 2006, 39(1) .
29-37.)

[2] ‘RAVE, #E ARKEMFIFLEEIEAT M RLT]. PE%
Bl 2002, 35(11) :1420-1423. (Song S H, Dong Z. Com-
parative study on blooming sequence and podding habit of soybean
[J]. Scientia Agricultura Sinica, 2002, 35(11) :1420- 1423.)

[3] Za%, PRYY, kI, & i 35 BE s K
SR, Ve, 2009, 35(3):506-511. (Wei J J, Luo G
T, Zhang L, et al. Physiological parameters of super-high yielding
soybean cultivar Zhonghuang 35 [ J]. Acta Agronomica Sinica,
2009, 35(3): 506-511. )

[4] Efefz, =EGH. WK EX hBK G 0T Y B R A
s )], KRR, 2015,34(1) :60-64. (Wang W,
Zhang ] X. Effect of different quantities of drip irrigation on dry
matter accumulation and yield of mid-mature soybean for super-
high-yielding production [ J]. Soybean Science, 2015,34 (1)
60-64. )

[5] =@, Js, STe]. ™ K sl ML S0 s Homt 23
ALY RERE, 2012, 31(5) :739-743. (Zhang J X, Zhou
T,Jia K K. Formation and space-time distribution of flowers and
pods for super-high-yielding soybeans [ J ]. Soybean Science,
2012, 31(5) :739-743.)

[6] BXXUHE, FEMEA, BX8E, % KELITAETE AL S 25 50 A B LGS
W7 [I]. ELL R, 2013, 46(8) :1543-1554. (Zhao S
J, Tang X D, Zhao X, et al. Observation and research on the tem-
poral and spatial distribution of flowering and flower dropping of
soybean[ J]. Scientia Agricultura Sinica, 2013,46 (8):1543-
1554)

(7] w=gbpr, SOmsE), SLE. vl i e ok 5 R i 28 3808 i
Feitzs A1), KRERME, 2013,32(3) :316-320. ( Zhang J
X, Jia KK,Ai HY. Formation and space-time distribution of flow-
ers and pods for mid-mature super-high-yielding soybeans [ J].
Soybean Science, 2013,32(3) :316-320. )

[8] AriZehe, Xsifk, KRKH, 5 ARMKREKZIBA S EEN %
FIELT]. ARACIRRAHR (A SRBIERR) , 2005,37(3) :81-
84. (Shi L X, Liu L X, Zhu C F, et al. Studies on morpho,
flower and pod abscission rate of different soybean plant-types[J].

Journal of Northeast Normal University, 2005,37(3) :81-84. )



2 PR 4 7 A K T4 BB 5 3 Y S R 5 243
(97 A, AERSC, S, . ALK T SR (2):13-16. (Cai Y, Zheng D F,Feng N J, et al. Effect of nitro-

[10]

[11]

[12]

[14]

[16]

R EEmLT]. REFR2, 2015, 34 (5):843-849.
(Jiang L,Yong T W, Zhang Q, et al. Effect of different planting
patterns and N application rates on abscission of flower and pod of
soybean and yield [ J]. Soybean Science, 2015, 34 (5):
843-849. )

FEH, BRI, T, & JLdERE P35 A5 6
W By AR QU [T]. R EF2#,2012,31 (2) : 217-223.
(Wang L Z, Luo G T, Wang L, et al. Development of soybean
cultivation technology with the yield over 6 tonnes per hectare for
soybean cultivar Zhonghuang 35 in northern Xinjiang province[ J].
Soybean Science, 2012,31(2) :217-223.)

IR AEY R BT (M. L, LRk HOR R,
2000 42-210. (Lin Q H. Crop population quality[ M].
hai; Shanghai Scientific & Technical Publishers, 2000, 42-210. )
Wb, BRI, SR KEARTEKEAEYRIES
SYECRENZS ST (1], fE# 44, 2009, 35(8) : 1483-1490.
(Huang Z W, Zhao T J, Gai J Y. Dynamic analysis of biomass

Shang-

accumulation and partition in soybean with different yield levels
[J]. Acta Agronomica Sinica, 2009, 35(8) ;1483-1490. )

Egli D B, Guffy R D, Heitholt J J. Factors associated with re-
duced yields of delayed plantings of soybean[ J]. Journal of Ag-
ronomy & Crop Science, 1987, 159(3) :176-185.

INRTE, XVBERT, T, % WK E TR R SR
ZHBIE[T]. K& R, 2002,21(3):199-202. (Sun G H,
Liu X L, Dong L J, et al. Studies on the relationship between
yield and dry matter accumulation in high yield potential soybean
[J]. Soybean Science, 2002,21(3) :199-202. )

TR, FLE R, AR, A5, RSN R RHA T AR HO T
PR RS R R ] P EREE R, 2006,22(11)
161-163. (Zhang X Y, Du J D, Zheng D F, et al. Studies on the
relationship between yield and leaf area index and their dry matter
accumulation dynamic on the different population [ J]. Chinese
Agricultural Science Bulletin, 2006,22(11) :161-163. )

Board J E, Modali H. Dry matter accumulation predictors for opti-
mal yield in soybean [ J]. Crop Science, 2005, 45 (5):
1790-1799.

AH, HEWE, BT, S AR KEA KIS LT
YRR (1], BIBIT I\ B RS2 4, 2007, 19

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

gen fertilizer on growth tendency, dry matter accumulation and dis-
tribution in soybean[ J]. Journal of Heilongjiang August First Land
Reclamation University, 2007,19(2) :13-16.

FIFFH, #hE, ENFT, A5 KSR A X R E T A R A
PR L) ]. REFRE, 2007,26(6) :862-867. (Yan C J,
Han X Z,Wang S'Y, et al. Effect of water-potassium coupling on
dry matter accumulation and yield of soybean[ J].
ence, 2007,26(6) :862-867. )

2y, XUEIAE, M, A5 ANTE]SE R AL i A SR R
SRR RAuRl R4, 1999,30(4) :13-
17. (Li Y M, Liu L J, Zu W, et al. The relationship between dry

Soybean Sci-

matter accumulation and yield among different genotypes of soy-
bean[ J]. Journal of Northeast Agricultural University, 1999, 30
(4):13-17.)

Christy A L, Porter C A. 14 - Canopy photosynthesis and yield
in soybean[ J]. Photosynthesis, 1982, 70(3) :499-511.

FRUL, WA, S0, F O EERE TR R K
FEEAMRRHERF A LT ], T E Al K24z, 2016, 21(7)
21-28. (LI S Z, Zhang J X, Li CY, et al. Characteristics of dry
matter accumulation, distribution and yield of high-yield soybean
[J]. Journal of China Agricultural University, 2016, 21 (7).
21-28.)

R, R, B, % ORFEEK SRR KGR R A
KGHEITE KR [T]. mE el RE24M, 2016, 39(2) .
198-204. (LiC Y, Li SY, Chu G H, et al. Relationship of soy-
bean root growth and flower-pod formation under different irrigation
quantities[ J]. Journal of Nanjing Agricultural University, 2016,
39(2):198-204. )

Heitholt J J. Characteristics of reproductive abortion in soybean
[J]. Crop Science, 1986, 26(3) :589-595.

Heitholt J J, Egli D B, Leggett ] E, et al. Role of assimilate and
carbon-14 photosynthate partitioning in soybean reproductive abor-
tion[ J]. Crop Science, 1986, 26(5) :999-1004.

R, FETER], BB, 5. KT T YRR A TR
WrFEHEIR[T]. KT, 2008, 27(6) ; 1062-1066. (Song W W,
Du J D, Zheng D F, et al. Research progress on dry matter accu-
mulation and distribution rules of soybean population[ J]. Soybean

Science, 2008, 27(6) : 1062-1066. )



