F35% ol
2016 4 11 /3

K o R
SOYBEAN SCIENCE Nov. 2016

Vol.35 No. 6

A B RS IR O £ 3 K E 7 = 70 & BT A =2 i

ERF K R, KA mEAELE

7,8

= 2

Z2 0 g

(1 Byl Bty SRS SHRIR A B/ e 1148+ ESR IR A S SR B R SR 2, BRIEVT IR /KI5 1500865 2. BBV ALY

b BRI BE, BRI SR 164300)

W OEONHBR O BRSO /N X X HR I T 3, R A E R B SRR AL AL B IR AL 4
I X BT 2 P - AT O BRI, LU S AR TRIBRIIE (P, O, 35 # 22. 5% WY B4 (44 % (TR — & .28 % MY BER™
3 46% () T BEERAS (12% ROIT B IR ES ) O L REIEACR , BIHA T R RIS RE O 85 I X K B4 &tk =8 2 5 B
), ERF ARG K G AT K= m 25T B E BN S Z el A R EER SEHE
P, 0, 5 i 44% (MWL — B Ab BRIG P U R i 3, LU IR G 7= 32, 79% , H R T4 38 1% i T4 0 2 o L X TR 4R v
9.7% F135.5% ,B5 AT A 3. 45% , Rl I e e ek AU AL 3, DR akk O - 35 A0 Ry AR AR A= 77 SE B 2% AR S A
JE P 855 BE AL, SRR R R R A

KR B A O B AR BERL RGP i R

HE 5K S:S143.2 SCHRFRIRAD : A

DOI:10. 11861/]. issn. 1000-9841. 2016. 06. 0981

Different Phosphorus Fertilizer Material Subsoil Effect on Yield and Quality
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Abstract: In order to clarify the effects of different phosphorus materials in subsoil fertilizing on soybean growth, we compared
five different phosphate fertilizers treatments(22. 5% of P,0; content ground phosphate rock, 44% of P,05 content monoam-
monium phosphate, 28% of P,0; content ground phosphate rock, 46% of P, 05 content triple superphosphate, 12% of P,0O;
content superphosphate ) in subsoil-fertilizing, by using the subsoil plough and subsoil fertilizer plough in Nenjiang. The results
showed that different phosphorus materials had significant difference in soybean fertility and yield. There were significant
difference in chlorophyll content at full-blossom period and fruiting period. The soybean chlorophyll content and dry matter
weight of 44% P,0; content monoammonium phosphate treatment was maximum, which increased 9. 7% and 35. 5% than the
control group (CK), also higher than other different phosphorus fertilizer treatments, the yield increased significantly by
32.79% than the CK, and protein content was as high as 42.2%. The subsoil fertilizer should choose the suitable fertilizer

materials according to the actual production conditions.
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Table 1 Chemical characters of tested soil

wE MWK st HEE AR AE 4 s> ATHLIE
Depth Available N Available P Available K Total N Total P Total K pH Salinity Organic matter

/cm /(mg-kg™!) /(mg-kg™!) /(mg-kg™!) /% /% /% /(gkg™") /(g-kg™)
0~10 266. 0 16. 4 251 0.237 0. 090 266. 0 6.38 0.14 46. 8
10 ~20 228.0 15.3 165 0.247 0. 088 228.0 6.08 0.14 45.6
20 ~30 222.6 10. 3 159 0.246 0.078 222.6 6.31 0.11 43.4
30 ~40 106. 4 8.6 153 0.123 0. 046 106. 4 5.86 0.11 16.7

1.2 Rigit

b o B o B L 1 P2 o 0 s R )
150 kg+hm >, 4lif 100 kg+-hm >, 4[4 120 kg-hm
(JRZ 326 kg-hm ™, — 4% 217. 39 kg-hm >, G R #
240 kg-hm ™) , 7.0 2 AR R B RE, 35iE AE Fek 4
Bt N 75 kg-hm? Xt B8 kot )2 ARHEAE (CK) , Bk
it B R BR AT

A: PO B i 22.5% W WEW K (B M 1)
166. 67 kg-hm *;

B: P,0, & 44% MR —4% 85. 23 kg-hm %

C: P,O, 1t 28% HYBEH ¥y (WA 3 2) 133. 93
kg+hm 7,

D: P, O, & &
81.52 kg-hm*;

E: P05 &1 12% 3 R4S 312. 5 kg-hm 2,

ANX TR 200 m* 3 REHE , FEFITEH 65 em
ZEHE AU TAS V4%, DR B R 30 5Bk - hm TP A2 A,
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1.3.2 AFRAERAZT  TERACITNGS S A
WA RO A A T B R A, IF T
SHYFH TR JBORE (g Ak P e PR R i 22 10 R EAT
R R ARV A) 2 NP
1.3.3 =g %4% SHKEBZHROUEDE
AP P SRR £ BEiR Ak iR U 4 %, R

46% B E| o #E R S

FHAT BT D0 2 o B4 Ak S 0T it - B9 g
(1 ~2 mm $8) , #EGAFREL 0. 1 g, A 2 i i
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Table 2 Investigation results of soybean growth stages of different treatments in field

e AR v TFAEW] 453 Y] AT
Planting date Emerging date Flowering period Fruiting date Mature date Growth period
Treatment

/ ( month-day ) / (' month-day ) / ( month-day ) / (' month-day ) / (month. day) /d

CK 6-09 6-21 7-10 8-05 927 89

A 6-09 6-21 7-10 8-05 927 89

B 6-09 6-20 709 8-03 9-26 88

C 6-09 6-21 7-10 8-05 927 89

D 6-09 6-21 7-10 8-04 927 89

E 6-09 6-21 7-10 8-05 927 89

2.2 BRREEIROCEXNKEEREEMMHEERS  JWIS AL SPAD (Hw TRED A A5
EHRIm 3 REMMY B REIR R AL B (P, 0,

Xof T B A N 45 IEIA HEAT b 200 , I
SE0NER 3 PR, B K 5 SPAD B 102 Ak 2
B(P,0, {1t 44% WS IR —4% ) fie w50 IRA1AH He
Sl 47.23 151,68, Hok b3 A (P,
O5 &1 22. 5% W k) K& SPAD 43 51| 4 46. 33 Fil
50. 20, HE 3 MAEFRERAE I SPAD fH7E 43.5 ~44.2
Z ], 45 9E4] SPAD {H7TE 45. 4 ~47.2 Z ], 3 H , 4%

i 44% B RR— 4% ) K TR 25 IEAR AR A 4 =
B 170 B R ER T R o1 S B N2 7S (3 Rl
A3 e BRZH 5 22. 46 F1 17. 88 g, Ml b/ T H
Ay HET R ZE 22,27 119,99 g, HAK A B
Xif HRZH A b 25 5 W 3, L 5 Ak PR e T 7 LA
J b 38t T g v R R AL

*3 AELBAEEKEERMTHREESE
Table 3 Soybean reproductive traits and SPAD of different treatments

HRRE Bk RSy LIRSS Seg

s Plant biological weight/g Shoot weight per plant/g Chlorophyll content (SPAD)

Treatment fof 1 T fif i AL LI
Fresh weight Dry weight Fresh weight Dry weight Full-bloom stage Fruiting period

CK 80.02 ¢ 62.59 ¢ 71.35 ¢ 56.29 ¢ 43.48 b 45.45 e
A 81.70 ¢ 63.06 ¢ 73.32 ¢ 58.16 ¢ 46.33 a 50.20 b
B 102.48 a 80.47 a 93.62 a 76.28 a 47.23 a 51.68 a
C 90.96 b 75.19 b 82.98 b 66.63 b 44.14 b 47.23 ¢
D 81.34 ¢ 64.51 ¢ 72.02 ¢ 57.96 ¢ 43.07 b 45.74 de
E 92.18 b 75.87 b 81.38 b 64.88 b 43.84 b 46.34 d

[RIFVEELIS A [ TR0 R 22 5088 5% B35 K, T,

Values in the same line followed by different lowercase are significantly different at 0. 05 probability levels, the same below.

2.3 BRYRHEREOEMAERZER . FEMMR
spAl

W 4 Jros  Ab 3 B (P, 04 %5 it 44% WEIR— %% )
KA MR B i 46. 10 em, LExf BE 5 8. 85
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1F B B R T IE8 % (26. 85 4) MKkl CK,
ARFE D FALEE A 53k #] 22. 35,21, 20,20. 55 4,
BARA AL EE C (W0 H 2) b B E (IF %A +
T BERRES ) , 4351 4 17. 56 F1 15. 90 4~ 5 MR A £
LI B £ 54.00 4>, m /b B E R EL
1LH 33. 10 4, H A 9 7E 41,75 ~47.75 A0
AAREW I B fr iy, R 19.67 g, kb ab3E C
(18.17 g) , HUBAbFEF5 17.40 ~17.90 g, ZE4 hifh

REMRBTIEARAKE , AL H B(P,0, & & 44%
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[RIRs), 26 4 45 R, b B C( P05 5 28% 1
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(P05 %5 1 44% (1) W 2 — %) fg 05 & = i AK, K



984 AR S 6 11

19. 62% ,{H AL FH[A] 5 X3 FEZH A b 22 558 B 3 1
AL KGR w25 AN, X R R
FBE 7 50 25 5 7, Ab 3 B (P, 05 % i 44% 1)
WRIR —H ) B 11 T 3 it e ey, TR B 42.20% , LAk B
A(P, 05 & 1 22. 5% W WEW H) AL BE C(P,0, & i

28% FYBED K ) AbEE D (P, 05 5 5 46% HY L B R
) AbER E(P,0s % it 12% MY id BEFRES ) A1 CK 4
BIFEES 2.00% (2. 45% \2.56% 2. 60% \3.45% , Jit
AT A BRAR 5 4 i T R e, D
I JRa A AN E X R 57 A o B M

x4 FRAKEXEHREZERTERRRAE

Table 4 The soybean quality and agronomic characters of different treatments

e 73 AR IERL HARRIEL ORI P By AR Ry i
Plant height Pods Seeds 100-seed Yield Increase Protein Fat content
Treatment
/em per plant per plant weight /(kg-hm~?) rate/ % content/ % /%

CK 37.25 b 22.35b 47.75 b 17.40 b 1656 ¢ - 38.75 ¢ 20. 39 ab

A 38.90 b 20.55 ¢ 41.75 ¢ 17.80 b 1656 ¢ 0 40.20 b 20. 32 ab

B 46.10 a 26.85 a 54.00 a 19.67 a 2199 a 32.79 42.20 a 19.62 b

C 38.10 b 17.65 d 42.05 ¢ 18.17 b 1867 b 12.74 39.75 b 21.16 a

D 39.55 b 21.20 ¢ 46.65 b 17.90 b 2115 a 27.72 39.64 b 21.00 ab

E 37.10 ¢ 15.90 e 33.10d 17.73 b 1559 ¢ -5.86 39.60 b 21.09 ab

3o # 4% %

AT R L LA TR T, 8 2o 9 A S
KB R — 4 IS IR S P, 05 5 1 28% Mk
MR ARERTERET, A KRG RESE
T E R KT G A T PE
FEZIER 3 1 OR R AL X K 9 A KA AN TR,
PO, f 4 44% W R — S 0 K 54 K S i R R e
AT R A B IR — e K 22 2 LIOREIR VA AR
(G, pH {0 4. 8, SRt Jiti A H 35, n] iR P
pH <7.0, NIMTHESE 1 & (4% % , Bk i3 7+ 1 ARk
BRI OR = B AL VR AR K R s 1Y
Fei o A R P R B R AR LA R 1 A
P47 R, IR 43 AR DR A 48 fls A W R B [ 2, AR
PRI LA AS BE B 4 WSO P 8 A RS T =2
T HEP RS SRR/, S BOBE IR 19 24 2 ) T R A
ERE2200 DR g W PR 45 P, O 75t 28% BRI A%
AFRAEZ R A+ 1 K G = R P, O B i
4490 BEIR —E A FE R B 5 1 P05 &% it 12% 3t i
FEAR PR G 5. 86% , M fE %A -4 |- P, O,
i 12% 13 W TR A5 A A B i AN L TS AR
FE AR T8 R, AT R G R
M7 BT LA S B 7 A AR 5 R T A ey T
A A R A o A 0 S e it FH - R R T
VEMIW I > R TR 25 O R AT £h % A R B 4k 2
JIVE, B A T R A5 LT , DA T BTG T i B 1)
ROHE 3% R T LL B 10 T A R i B A A 3
F1 [ s L B2 0 1 5 L B 8 0, DT AS ) TV 9
A T — I B, R FRATT S I TAE
T

O 355 B i ) AN Ti) e S K o A MR B
YA AR, Hrh P,0, & it 44% (TR —
Bl AP i 3, KRG G 32, 79% , M Ak fif T 42
E28.07% , T H L5 28.57% , B i & i
3.45% , ZEHEFRPARE I a0 B I AR AS A BK
M SR Ay, Rl TAE D IS 7, BRI MR LR
YEM .
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