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1.1 REA R

TS A KT (W T KRBT #FR AL A
PR ) R A KL B B M, + %
JER W A, 3 pH 9.67, 4 A 2.99 gkg, 4 W
0.89 grkg, 4411008 gke, A A 1023 meke, A
B 11.05 mg/kg, 13500 6.00 mg/kg, HRLH
169.40 mg/kg, & 5 Z WIS W oA 1 £ i an
T 7E 1L =2 A 500 mL TAIEFEHE (1L 1
FH S 5 o ERE . 0.1 g CaCO,. 5 g MgSO, + 7TH,0.,
0.5 mg FeCl, + 6H,0, 2 g Na,HPO, + 12H,0 ), KB
Jo He N oL 2R FUAT B BV, # 30°C . 160 r/min fH
ERERESE 3 ~ 4d, BVEE & W05 2T
W, MUEYERR A REEER R (0.96 ~ 2.8) x
10 cfu/mL, AHZHE & A 4.4420 g/L,
1.2 Wik

WS R SR AR vk, R EH AN
28.0 cm, =¥ N 235 cem, FASE 450 kg -, #%
Fir, SR 2 R E AR, Y, AR 10 £k
W, RN, A3 d 0ok, Bk 1 LEA,
RKEFH AN, M EHBRG T 1L
IKIGHATRERIENE, ol 8 b H (£ 1), IR
21 e A N 150 kg/hm® it I, 5 BEEUE 1L
R4 MABE, NG 3IANER LG R
P ) Ab 3 A 3 TR AR B A T K HE R, R K
ANEEFBRRFLN . MALS 21 d ik, Wak)a iy
ST JEAE 105 °C R HEAR T 2% 75 30 min, SRS TE
TSCHEF THE T, BRES, e A AR L AR
idrm, T3S ETITWERME (FZE 10em, T2
10em), FRKT, BHE, HTHAEMERT.

®1 AEEELLE

sy e AP PR 57K55§M
(mL) (g) —EAN (g)

1 CK 0 0 0

2 T1 50 0 0

3 T2 50 0.2 0.12
4 T3 50 0.4 0.24
5 T4 50 0.8 0.48
6 T5 50 1.2 0.72
7 T6 50 1.6 0.96
8 T7 50 2.0 1.20
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SEFRAN, A PR S A B A W 2= R, T
WG R IE A S SRS AR, Hid—e
BEHZ G, T2 EESASEaSmEm (Te.
T7 )o XF[R—AbBE [ N2 L3RBT 00 S
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JE LRGSR IO B2 S o X T AT e e Y
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FE R X S TR, (R B AN Tt T 2 Y
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®3 FELEIEESE. WEENEEANER

T2 CK Tl T2 T4 TS T6 T7
AR IJE 1113+1.55d  11.49+0.55d 1323 +0.8lcd 11.34+1.09d 14.43+027¢  1430+0.90c 18.05+1.73b 2531+ 1.31a
(mg/kg) T)Z 11.34+022¢ 12.08+0.85¢c 13.08+0.76c  12.00 = 1.6d4c  12.39+1.55¢  13.33+0.65¢ 15.63+1.17b 28.58 + 1.20a

AR B2 16.64+136be 13.42+1.91d

1543 £0.94cd 12.79 +1.73d

1550+ 1.16cd  18.98 + 1.66ab 21.14 +1.33a 21.64+2.13a

(mg/kg) T2 1146 = 1.63abc 10.39 + 0.73abe 12.67 + 1.02a 9.16 + 1.48¢ 9.42 + 0.66¢ 9.86 £ 1.33bc  12.44 + 1.85ab 12.86 + 1.95a
B )2 267+024a 2.60£0.24ab  2.37+0.16bc  2.11 +0.49¢ 2.27+0.07¢ 2.13 +0.08¢ 223+0.11c 221 +0.05¢
(gfkg) TJ)Z  248+027a 2.52 +0.06a 246 +0.09ab 228 £0.23bec  2.17 £ 0.08c 2.21 +0.06¢ 2.23+0.03be  2.14 +£0.04¢

BEASRHTIERRAT , Byt 1 R e 7 - S IA T IR
B, IHSAASH IR, A5 HIEETES, 2
TR RS ARA Sz — T MR
TR BRI TSI AR cRE S (P<0.05), 4
R, BRTLAIT3A0EE |, FEHEMARA LR
FEpEERAN, e -, FTEHEESRA A RE
WS, HEZHEESAEES T TIZ. H2EHIE
TN iER =iy e e A0 £ o N = e 1Y A
BN, TR T6 FT7 A3 |2 TSRS A &
HEEET CK, M M2 CK %A LR
BT R, 4 R AR A T 20 mgkg BEY
il 25 E A WIS B XU . T6 F1 T7 Zb P |2 + 3 A
BRATEST 20 mgke; T2 HIEMESAST=MIT
20 mg/kg ( 12.44 F112.86 mg/kg ), F H Il CK A4b ¥
WA WEVEZESR, UL T B B s A A
IR B AU o AR 235 SR IR BH B A 40 TR R3S s AT
RA XA R T i A —e rHEER .

RN ZE R S mEE A IE g hn 22
Feffiaste, % B2, T1ARFER CK TR
S, HAANER R EACT CK, R ILIBREAL T +

AR AR, X5 ERE R — s AR
AR TR AR Al A 9 v 390 A BB TR A PRI 1 18
AIEAL IR DR O R AR . b R 2 ek
SA . MARSTEMEN, MR E AR
F 12 g, AEFEAZMBENL, IFHBESE
RS R ZE R, $EE AR
2.6 N[ AbHE - S AL RN A ) 25 5

R b3 AR A A 1 22 T3 4 TR,
3P S S 116 me/kg, A TGRSR
g YRR A S RS T TR, X
SRR R AR R S A R T A A
Ko WERF— L2 A AL HE M s S i, TS Ab
L N2 A S A, (R
fewn (B 2), Ui S RS A A7
HAERCEL (TS), RGBT A R i HIE S0
AL, PEUERT A I, A S R R
CK AbHE T 23 Sk o A A 3P R e 2
HEERT T3 ~ T7 408 (K 2), SifbinmRt:
W RBOR A T R T R A BT, A TS
AEFFAL R IR

T4 AESETIEFRGHENEHHNER

T2 CK T1 T2

T4 T5 T6 T7

R B2
(mg/kg)
FZE  140.40+4.00a

167.05+9.23a

143.06+6.11a

A4 L2
(g/kg)

10.15+0.34a 10.87+0.80a 10.94+0.71a

TEZ 10.28+0.74a 11.32+0.52a 11.00+0.49a

157.73+2.31ab  157.72+2.30ab  164.30+10.57ab 167.04+8.32a

137.73+6.11ab  140.40+10.57a 132.40+4.00ab

10.47+1.12a

11.66+1.28a

141.73£10.06b  141.74+2.30b  160.40+6.03ab

117.75£14.04b  121.7+16.64ab 121.70+18.03ab

10.55+1.38a 11.40+0.74a 11.32+0.20a 11.66+1.33a

11.35+0.99a 10.67+1.19a 11.92+0.67a 11.53+0.20a

— 249 —



rRE SRR 2021 (5)

ML 4T, TN E RN 1%, Xt
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The effect of polysaccharide microbial culture on nutrient uptake of rape and soil nitrogen and phosphorus leaching
YU Song-can, WANG Xun-rui, MA Ming, WANG Yi-ting, HAO Jian-chao”, ZHOU Wei, LIU Hui-fen (Tianjin
Agricultural University, Tianjin 300384 )

Abstract: In order to explore the effects of mixture of microbial culture and chemical fertilizer on promoting assimilation of
nutrients and controlling nitrogen and phosphorus leaching, a certain volume of microbial culture and different amounts of
fertilizer were mixed and added into potted rape. After harvesting the rape, biomass and nitrogen, phosphorus, potassium
contents of rape were measured, and the physical and chemical properties of soil in different layers were analyzed. The results
showed that the rape hiomass of T5 ( 50 mL microbial culture, 1.2 g urea and 0.72 ¢ NaH,PO, *+ 2H,0 was mixed and added
into rapepot containing 4.5 kg soil ) was the highest among all treatments, and the rape had high assimilation on nitrogen,
phosphorus and potassium. With the increase of chemical fertilizer, the available phosphorus of top soil increased slowly,
while the available phosphorus of subsoil had no significant difference with that of the control. When chemical fertilizer level
was lower than that of TS, the ammonium nitrogen of topsoil was higher than that of the control and the nitrate nitrogen showed
reverse change, and the ammonium nitrogen and the nitrate nitrogen of subsoil had no significant difference with the control ,
which showed low leaching of nitrogen. When the chemical fertilizer was higher than that of TS, the ammonium nitrogen and
the nitrate nitrogen of topsoil were significantly higher than that of the control, and the nitrate nitrogen of subsoil increased
insignificantly. However ammonium nitrogen of subsoil increased significantly, which increased the risk of nitrogen leaching.
Microbial culture activated potassium in the soil, which promoted the ahsorption of rape on potassium. The research indicated
that the mixture of microbial culture and an appropriate amount of chemical fertilizer was helpful to reduce the amount of
chemical fertilizer but did not reduce the yield, have a certain inhibitory on nitrogen and phosphorus leaching, and promote
the absorption of rape on potassium from soil.
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