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The effect of different dosage of phosphorous fertilizer application on growth
and yield of soybean in a Mollisol in Northeast China
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Abstract: The effect of P fertilizer dosage, including no fertilizer (CK) , low P treatment (25.58 P,0, kg -
hm™, N1P1K) , medium P treatment (51.75 P,0,kg + hm™, N1P2K) and High P treatment (77.65 P,O, kg -
hm™>, N1P3K) on growth, nodulation and yield of soybean was investigated based on a long-term experiment in
Hailun Ecological Experimental Station, Chinese Academy of Sciences. The results showed that the effect of differ-
ent treatment on plant high and biomass of soybean ranked as N1P3K>N1P2K>N1P1K>CK with exception of plant
height in seed filling stage. The nodule number and nodule weight of seedling stage under N1P3K treatment had in-
creased significantly , by 56.7% ~ 152.8% and 87.4% ~ 463.1% respectively, compared with CK, NI1P1K and
NI1P2K treatments, Nitrogenase activity under N1P2K and N1P3K treatments had increased by 74.0% and 94.0%
compared with CK. Pod number per plant and seed number per plant both were increasing with the increased dosage
of P fertilizer application. No significant difference was observed in 100 — seed weight and yield under N1P2K and
N1P3K treatments, although P fertilizer application had increased 100 — seed weight and yield of soybean, indica-

ting that overdose of P fertilizer application has no significant effect on yield increase. Therefore, recommended a-
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mount of P fertilizer application was 51.25 P,0, kg + hm™ in a Mollisol in Northeast China in consideration of fac-

tors such as product cost, soybean yield and so on.

Keywords: phosphorous fertilizer; fertilizationdosage ; soybean; nodule; yield; mollisol in northeast china
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Fig.1 The effect of P fertilizer on soybean plant height

in Mollisol in the Northeast China
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Fig.2 The effect of P fertilizer on soybean shoot dry weight
in Mollisol in the Northeast China

| @ZzaCcK
4 =<INIPIK
&N | P2K
EZAINIP3K

Hy 8 4 B
underground biomass/(g * plant ')

0 1 ] Seeding stage %% {£ 1] Flower stage #4739 Filling stage
4 H I Growing stage
B3 FIEBLRASHTEEYEXTREIL N F 2 8005
Fig.3 The effect of P fertilizer on soybean root dry weight
in Mollisol in the Northeast China



55

AR SR M A5 2R b PR DRI AN [RI A A it P 8 36 R 2 A 4 B 8 AR 52 119

2.3 KEREEEHAN T E T 1A e FA 54 B A e 5z

BRI RGN EE TR —, 15
Hiu it FH Wi T RE 2 #E K S 45 R, 10 oK BAR R &K
®2 RGN, 5 CK A, NIPIK #1 N1P2K
b P B AR BB RS I N R GARIE R (H 22 R AR
FE(P>0.05), {02 Y B L e FH & 4k 2238 I s
(N1P3K) AR B 3 7 (P<0.05) , 5 HE
AR RGN T 56.7% —152.8% . #F ARG AE
W AN AL B 2 (B 235 8] T P<0.05 1925 53 B 35 K
.5 CK ARFEAHEL ,NIPIK N1P2K N1P3K AbHEAR
TR S IN T 483.1% ,561.4% Fl 681.2% ; 8% ki
39 A [e] A 3R X8 R AR IR Y 52 e R B N1P3K >
N1P2K>N1P1K>CK, 5 CK #H I, NIP1K  N1P2K ,
N1P3K 3 53440 T 80.1%,99.2% F1 106.7% , Wi HE
(1At FH 08 35 1 T K S AR R B, I A 1 it
XF R AR T8 e 2B G E B, (H 2 N1P2K 5
N1P3K 2 [A] 22 53 AN 3 (P>0.05) , Pd I o Z B AL )
JilE AFEAS SRR N K EARJE B, R — S
HBEILIE 2, A58 2 2 R e 2 5N A
SRR OL R AR bk 1) R B b il K A & P 10
Vol R AAR I8 B i) B A it ) L i o R
8 S A 184 n , 412 2 AR R B, 2 i A R AR
FREREE

SO W, 5 NIP3K A ke, CK, NIP1K FiI

N1P2K i 3800 T R G AR U (P<0.05) , 73 5113
T 463.1% ,87.4% F1 93.0% (& 5) ; #E A AL
AN ] Ah B R TR R B W 5 R R B A N1P3K >
N1P2K>N1P1K>CK, A 7] 4b 3 (] 34 2% S I 3 ( P<

140 -
[C—ICK
120 ezZzZZN1P1K
EEEEINTP2K

oo EEEEINIP3K

80

60 -

40 -

987 A 5L
Nodule number/(NO - plant ')

20

T 5 REAE S R
Seeding stage  Flower stage Filling stage
A= I Growing stage

B4 FBXXXEREBEXIEECHE A S 6@
Fig.4 The effect of P fertilizer on soybean nodule number

in Mollisol in the Northeast China
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