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Effects of Different Subsoil and Phosphate Fertilizing Treatments on Growth
Characteristics and Yield of Soybean
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Abstract: This study mainly aimed to clarify the relationship of different subsoil and fertilizing treatments on growth character-
istics and yield of soybean. The result showed that with the increase of subsoil fertility and P fertilizer, the plant height and
chlorophyll of soybean increased significantly. There was no difference on dry matter accumulation, the most one was high sub-
soil with fertilized P 120 kg-ha™", reached 116.68 g-pot ™", the next one was middle subsoil with fertilized P 180 kg+ha™'
(107.60 g-pot "), the last one was low subsoil with fertilized P 240 kg-ha ™' (103.76 g-pot '), it was significantly benefi-
cial for the dry matter accumulation when different subsoil and fertilizing treatments reached a certain relationship. The root
length of soybean was shown in decreasing order of high > middle > low, there was a positive correlation between different sub-
soil and fertilizing treatments on root biomass, root nodule and root nodule dry mass, it was significant on yield of soybean of
different subsoil, the most one was high subsoil with fertilized P 120 kg-ha™' (318 g-pot '), the next one was middle subsoil
with fertilized P 180 kg-ha™' (299.8 g-pot "), the last one was low subsoil with fertilized P 240 kg-ha ™' (283.5 g-pot ™').

Keywords: Subsoil; Fertilizer; Soybean; Growth characteristics; Yield

DR R LR R RE  PRICR AR 190 0 5
BRI AR FEAA DT e L SR R 9302 LI o
SAHERI BN B T A1) S, AW AR

2 5 R A U T G s

15.8% . EREE Y RMBE SRR AR Lo 1 PRRSTTR

£ PN 15% ~20% 50+ B RS REE A B
FERCRAF IR N 0. 66% ~1.7% o fHIEAT KT 0
IFAC AR T A T BOR B ST, R W AR
o AR EHE R, AR IE S R BT
B IO B O A0 g R e KR R
PR A T e B B ST 1], AR SCRAR VL
HHR R L OB R, R AR, B T
O R BA A RNE T (i o AR O 2R
0 -3 B R HIZOCR i WO 2 AE ) 5 RE

r%E B #7:2016-03-27

L1 ##

BEA AT Ao B 68, SR 1T AL Bl
BERZHEFE TR T . LHERCH B I LA ROl B
BeRkbcbd X R 3 &, 13y S 7R B R R
25 em, KR N B R, R M I
*1,

Bk 1 PR b 5 o g B LU R A5 TE
A 3 FRAE ) A0 b AN FIAE o0 )2 A s
AL APERANEE 2 R

EEWA AT (Rolk) BHIFE T (201303126-7) 5 [ 5" + 10" RIS R (2014 BAD11BO1-A027 ) 5 BB A B2 Bt B8 T

RIH

E—EBE/ N B (1989-) , 55 Bt , EEAF LM, E-mail:ycy881225@ 126. com,
BIRAEE XN (1957-) , 55 WP L, FENF LB RBIF . E-mail: liufengjms@ 163. com,,



5 1) WEBEM A 0 2 BN 22 50 R 0 A Kok B s 177
F1 HKETHEHER
Table 1 Chemical properties of black soil
e 2R S K TR i AR B - AL
S 21% Total-N Total-P Total-K  Alkali-hydrolyzable N Vailable P, 05 Aailable K (I’II) 0) 0. M.
D01 2
/(gke™)  /(gke™')  /(gkeT)  /(gkgTh) /(mg -kg™")  /(mg-kg™") /(gkg™")
B+ Black soil 1.48 1.56 51.30 69.0 31. 46 135.21 6. 86 31.5
# 1 Loess 0.67 0.70 28.13 31.7 17. 50 94. 67 5.48 14.1
=2 FAERALGEIEIELFER
Table 2 Chemical properties of different subsoil
kT 2R S el R R B AL
Fertilite lovel Totall-N Total -P Total-K  Alkali-hydrolyzable N Vailable P,Os Aailable K pH 0. M.
ertility leve
/(gkg™)  /(gkg™)  /(gkg™) /(gkg™") /(mg-kg™')  /(mgkg™") /(g-kg™")
= High 0.98 1.02 35. 60 49.0 21.45 102. 63 6. 36 26.8
71 Middle 0.74 0. 82 30. 88 42.0 18.74 96. 54 5.98 21.0
% Low 0. 66 0. 65 28. 65 31.5 17. 69 90. 57 5.42 14.0
A AL 8-11 — b HE LT, e e
1.2 RWigit FREEM S T T AU 5 T A R b 7 e B 7

RIS T 2015 4F7E 2B e 1A A0 Bl 2 Be Ak
AT, R AR R A REE 3 S0 EEh
IR 3 R R AUIRAE g5 B BRI ¥ 5 At
IR 4352k 0,60 ,120,180 F1240 kg-hm >, 1440
D7k AL W, I A B e FH B O B R A (&
15 46% ) /35154 0,0.6,1.2,2.4 f1 4.8 g- %', F
PRI AT 405 50 em, FLAR R 30 em, Jefie id
WIS — E MBI SR .o+ 2+
BARIHRA A BINER, 757 L5 B TR EE A 20 em,
SRJG PR B2 318 (20 em) , #F)2 Lt 3
fE2.5¢ -4 "(N:P: K =15:15:15) ,iBJiE#E 0 ~ 10
em +2EH, 8 REE, 120 %,

6 1 HIER, MAIRN 4 Bk, 85K, 9 H
30 H R =,

1.3 MEmMBSA*

1.3.1 R3g#mazme  BChrRE H AR
+J2(0 ~10 em,10 ~20 ¢m,20 ~30 cm) - 3FEREA ]
FEHHEARE AW 2 AP R R A R
HUCR & pH . A A H YIRS |, B A R
FY ORI e , 2w HE-ERRIR A1 &, s
W TR E , 28 HE-SRRIR A TH A& I Il
A3 CCEE VR 2, A R I i R FH ke TR 0 B 2 B
BHERWE L ik I , SR A Eh W i= 4 L AAS 1L
FE A ML E A R B A I # E , pH SR pH
e,

1.3.2 HAMZRB  {ERTE ITFAERIGS
AR H SPAD-501 I 2 2 S0 2 A AR I 2 2 5 15
15 d FFURR B RO ZEFE 50 2 TR 4B 7 d il
FEAERRAR 1= 5 SOk I ] A A R 5 TR A
IR IR 1Y) 1 AR MR AHURE , B 4 3 PR AT
PRAEAS SR L 5000 5 b b SR AR AR T 9 i &
AR UK G202 v U, bR B AR R R
100 H i 7 1k 45 34 &, I 2 AR AR T8 AR
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ARk R 7 BN T AR P R e o it P R R} R B4
TR AR S E A3 L) o
1.4 HEHH

S FH SPSS 19. 0 1 Excel 2010 5432517 5048 &b
FRAHT
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2.1 REEHL L EMFERE A TS0
ME B KGAEFFAEY (7 A 12 H) 23,
b B Bk 22 SRR, B KR IR R R A T
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BRI B RO TS > o> (RN, AR AR
FE 30 - B 484 ke e 4 e O
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SEA
M 2 F i, K45 i sk > I
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R
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BT T7E OA A B 2HE R 4 5 7 2 1k
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Fig. 1  The effect of different subsoil and fertilizing treatments on plant height
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Fig.2  The effect of different subsoil and fertilizing treatments on chlorophyll content of soybean
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Different letters represent significant difference at 0. 05 level among the same P application treatments. The same below.
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Fig. 3 The effect of different subsoil and fertilizing treatments on dry matter accumulation of soybean
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Fig. 4 The effect of different subsoil and fertilizing

treatments on yellow leaves of soybean
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Table 3 The effect of different subsoil and fertilizing treatments on soybean root of

LB TR JHHE i ) MR
Fertility l:rj Fertilizing amount EHRK R BRTH Root n()du:-: dry mass/g
of subsol /(kg+hm?) Root length/cm Root biomass/g Root nodule No.
= High 0 60 £1.6 ab 2.81+0.07 b 331 +5.5¢ 0.75 £0.09 cd
60 64 2.7 ¢ 2.94 £0.26 ab 393 +3.8 b 0.83+0.12 b
120 70£1.5 a 4.23+0.35 a 396 +5.1 a 0.92£0.05 a
180 63 £5.1 be 3.18+£0.32d 356 +4.4 ab 0.89+0.09 b
240 60 £2.8 b 2.67 £0. 18 ab 324 +4.8 ¢ 0.87 £0. 09 be
SE-Y{H Mean / 63+3.7 a 3.17£0.23 a 360 +4.7 a 0.85+0.08 a
1 Middle 0 57 +2.0 ab 2.30 £0. 08 ce 243 £5.4 ad 0.65+0.03 b
60 59 1.1 be 2.79+0.34 ¢ 256 4.3 ad 0.73 £0.04 d
120 61 £2.2 b 3.22+0.12 ¢ 272 +4.8 b 0.69 £0.07 ¢
180 67 +1.5 a 3.39+0.24 a 352 +5.9 a 0.77 £0.07 a
240 59 1.7 de 2.56 £0.32 ab 260 4.2 ab 0.73 £0.04 b
SEHH Mean / 61 £1.7 ab 2.85+0.22 b 276 £+4.9 b 0.71 £0.03 b
1% Low 0 51+£3.5d 2.07 £0.33 ab 228 £3.5 ac 0.55 +0. 05 be
60 55+3.0c¢ 2.45 £0. 16 be 236 £3.7 ad 0.64 £0.02 ¢
120 56 +2.4 ab 2.52 +0.24 cb 259 4.7 b 0.64 £0.03 ¢
180 57 £1.5 be 3.05 £0. 13 be 272 £2.3 b 0.59+0.05 b
240 65+1.2 a 3.12+0.08 a 288 +4.3 a 0.73 £0.06 a
SE-Y{H Mean / 57+2.3b 2.64+0.18 b 257 £3.7 b 0.63 £0.04 ¢

KPR 5 WEE MR AR T RUR LB 0. 05 K2R EE, T,

Values in the table are the mean of 5 replicates, different letters indicate significant difference at 0. 05 level, the same below.
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Table 4 The effect of different subsoil and fertilizing treatments on yield of soybean

L AE TR

Fertility level

TN i

Fertilizing amount

FRRIER
Pods per plant

FARRR AL
Seeds per plant

e

e
Yield/ (g pot~")

ARG = o
Relative yield/%

of subsoil /(kg+hm~?)
& High 0 44.7+1.5 be 83.7 1.8 be 293.1+1.7 ¢ 100
60 47.5+1.5b 89.8 0.1 cd 291.5+1.4 be 99.5
120 50.3+1.0 a 107.1£2.1a 318.0+2.2 a 108. 5
180 45.9+1.7 bd 92.5+2.6 b 310.3+2.7 b 105.9
240 44.5 +1.0 ae 90.9%2.7 ¢ 278.1+2.3 ad 94.9
SEHE Mean / 46.5+1.1a 92.8+1.8 a 298.1+2.1a /
tft Medium 0 £2.6+1.44d 75.8 0.6 bd 267.8 2.2 bd 100
60 43.4+1.6 b 82.0=1.5b 271.8 +0.8 ab 101. 1
120 44.0+1.5 ¢ 85.2+0.8 ¢ 275.7+2.6 ¢ 102.9
180 46.0=1.1a 99.3+2.4 a 299.8+2. 1 a 111.9
240 43.2+0.5d 71.4 1.5 ac 277.2 2.0 ac 103. 6
S Mean / 43.8+1.2b 82.7+1.3 b 278.4+1.9 ab /
1% Low 0 41.8+1.8 de 72.6 £2.7 be 248.4 3.2 ad 100
60 42.6+0.9d 74.9+1.2 ¢ 250.5 +3.7 ac 100. 8
120 43.4+1.0 ¢ 79.4%2.3 b 269.4+1.6 ¢ 108.3
180 44.7+2.0b 81.3 3.6 ac 280.4+1.8 b 112.8
240 45.1+1.2a 96.4+1.3 a 283.5+2.1a 113.9
F-2{E Mean / 43.5+1.3 b 80.9 +2.2 ab 266.4+2.4 b /

3 #it5itie

TEARFIIE S0 42 BN R A BN, K&
bk R SR R TR R R WA
FERRLL RO G P A —E . KE TR
Jei s SRR 7 368 K R G BB % T A L, AR
il B ol o ) i L =B = ISR e &3
i, AEYEW] > FRAR ] > T OR Rl 28 oK F
KGR SR KR NSRS > IR > K1
7, 250 K 5 4 2R e A A o T 6 22
S RE, S A,

IR T R T S  HE A AR E k E
KGN T YRR BRI Z D, AiREH, 0
2 A7 4 A [ bt e S 1) S ] 5 S50 4 40
KRETYFERBRERIE, FEARLHET, K&
TR R RS KL A 120 kg-hm 5
FE A, FPIE F7 7K 0 it T 180 kg - hm i HE Yk
2 ARAE 77K i FH 240 kg - hm ~ B AR A, IF
2 it A g A ) OB i S O
ORI —E S 2, TR 2 /0 BRI 0 4%
PR A2 Ao 8 e L AN i 3k 30 38R, S T 3 e JIES
BT B g o AR s I Ak B R ) -
KOy 23, 18,17 B 45", 2 WA [ 4 i s F o

LB U — 52 (R R, ZEAR I 39 Aok il e
Jit AL 2 8 B 4

AR RO LB RER A KT ML
KAREEZMW ;O 5 R0 R AEMEIE RS R GR R
KB RRN, B0 B EALEH 120 kg-hm ™2,
FAE 34 180 kg« hm =2 fIRAE 14 240 kg-hm ~*, 2
SRR, SRR RO R
JE 1K B KGR R & B KA mEsds, )2
TRIE SR 2 1 HE 1 3% 43 IR 00 2 (2 E AR 2R 1) T il 2
MEZERRK, F, 042 R AR T KX
VEMIMR R AR TR WU F G B8, L4 g = it
IS M= B&, @B 0 K G 7= i i,
B IR Z ARNE T3 A 5 i JE 70 i IE & 24 120
kg~ hm = [ AT 3R A5 B g 4 K 9 i, HOIE o AR R
JT045 FE AT 180,240 kg - hm = B 4R 15 % e R T
i, RIS B A AL A2 A s O R R A
B RO TEARNE T 7K 3 10 £ 5 A =54
S 0= NS I 3 Y /v € - e ol = AT N o8 W)
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