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80%P 101.28 £ 11.13a 2831+ 1.25a 68.36 + 8.69h
1009%P 70.79 +0.71b 17.82 £1.35b 82.79 + 8.13a
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2.3 N[FMEEREKOE T FEZRIEXT R A 5
AHEET OP AbBE, ASFEIZRAEVEDIfERELN T )+
A MUK S mIAA It e, Hrh B E 1R 60%P
F180%P T 43 il {25 3G I T 12.9% F112.1%, &
FAE 3D K T BE B T 13.0% ~ 22.2%.
SRR G BEIE IS, e A A R R R
P T H2E L BT EE R 60%P K1
R B OP A4 5 W P T 9.6% . 20.2%
27.4% ( #2), B H T 7E 80%P F1 100%P T
R T L0 pH, T H 2% R 2 R i 4
PR S S A S A TREAL, B E T
5 BG n s #, JG R 7E 60%P b B, #5 0P 1
T 137.3%, BN AL B8 & 1T A AR 1Y
i, Hrh T 2R K A oP W RN T
552% ~ 71.4%, 03 F Fl R 22 B 45 Wi 7E 80%P

H1100%P 35 B e i, % T H3aep, —H =
+80%P . B F +60%P ., 23 B +80%P Fl B &
B 1 100%P ¥4 BN, T B3 T +80%P Fl
A H +60%P 5 OP W E AL (£ 2), EARRZRIE
EWIR], BT RS A S o B w T A
LRNEAEYY, PRZZ AR & i B LT A AR
B7B

HRAE LR R T 22500, il i i ) T A AL
IRy it, X pH REMAS B35 SR IEAE D XF
AP, AR FEACEN & A W,
(A8 HAE 385 m T HEa Pk . pH . RS ZUR
B

T A B e i Ak %) 384 o
P, Horb 80%P F 100%P .35 & T 60%P il 0P,
B FAE60%P T LY &b & i fe i,

(T

xR2 TREAMERLTIEE pH FBEHKR, FHEE

2 (gkg) pH

LBV AR ALK (gkg) MEA (mgkg)  AHWE (mekg) HALH (mg/kg)

FO OP  1484+0.17a A 1.15+0.08b A  848+0.2la A 808+0.70a B  259+023b A 293.76+3.06b A
60%P 14.98 + 0.86a 1.26 £ 0.04a 8.56 + 0.06a 6.91 +0.01b 4.02+0.67a 302.94 + 6.12b
80%P 14.40+0.21a 1.19 + 0.04ab 8.68 +0.07a 7.11 £0.25b 444 +0.71a 331.50 + 10.75a
100%P 15.06 = 0.77a 1.14 + 0.04b 8.67 +0.03a 6.15 £ 0.62b 4.18 £0.84a 298.86 + 6.37b

HV OP 1453+026b A 1.14+004b A  868+003a A 743x053b A 284x007b A 312.12%433b A
60%P 16.41+0.71a 1.37 +0.08a 8.67 = 0.06ab 17.63 +1.97a 3.29+0.59 34272 +4.33a
80%P 16.29 +0.70a 1.23 +0.14ab 8.60 + 0.03hc 753 £1.27b 423 +0.62a 287.64 + 4.33¢
100%P 15.10 £ 0.61b 1.22 +0.10ab 8.55+0.07¢ 8.68 + 0.61b 3.45 +0.35ab 312.12 £8.65h
RG OP 1349£0.19h A 1.06+004c A  864+0.09 A 228+025bh C 277+0.17c A 27744+467b B
60%P 16.49 +1.01a 1.35+0.07a 8.67 +0.08a 2.90 +0.51a 2.98 +0.19¢ 263.16 + 3.06¢
80%P 15.25+0.79 1.20 +0.05h 8.68 + 0.04a 1.47 + 0.24he 3.68+0.43h 293.76 +9.01a
100%P 15.99 +0.90a 1.26 = 0.09ab 8.57 +0.08a 1.05 +0.09¢ 4.49 +0.22a 300.65 + 7.23a
F1{H
Crop 4.10° 231 0.20 169.06™" 2.10 61.95™
P 9.21 16.59™ 1.77 2313 15.827 3.76"
Crop x P 3.527 1.68 3.20° 25417 2.15 27.29™
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Effects of phosphorus application on three typical winter green manures in Tianjin farmland

LIShun', ZHANG Xin-jian™, NING Xiao-guang’, ZHOU Guo-peng’, CHANG Dan-na’, GAO Song-juan', ZHAO Qiu”",
CAO Wei-dong™ (1. College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing Jiangsu
210095; 2. Tianjin Academy of Agricultural Sciences, Tianjin 300192; 3. Key Laboratory of State Key Laboratory of
Efficient Utilization of Arid and Semi-arid Arable Land in Northern China/lnstitute of Agricultural Resources and Regional
Planning, Chinese Academy of Agricultural Sciences, Beijing 100081 )

Abstract: The application of green manure was a critical way to promote soil fertility, increase crop yield and ensure food
security. The research on the effects of phosphorus fertilizers application in green manure growing season would help to
provide a theoretical basis for the management and regulation of phosphorus fertilizer in the application mode of green manure
in dryland of North China. The pot experiment was conducted to study the effects of different phosphorus application rates
(100%P, 80%P, 60%P, OP) on the plant growth, soil properties, soil health and phosphorus application effects of
different green manure crops. The result showed that the application of 60% phosphate fertilizer for Hairy Vetch, Ryegrass
and 80% phosphate fertilizer for February Orchid during the growing season was heneficial to the formation of green manure
biomass and nutrient accumulation. For the February Orchid, the partial factor productivity of phosphorus fertilizer at 80%P
treatment was significantly increased by 25.2% and 43.1% compared with that of 60%P and 100%P treatments, and the
apparent loss rate of phosphate fertilizer was significantly reduced by 19.3% and 17.4%. For the Hairy Vetch and Ryegrass,
the partial factor productivities of phosphorus fertilizer at 60%P were significantly improved, and the apparent loss rates of
phosphate fertilizer was significantly reduced, compared with those of 80%P and 100%P treatments. Under 60% phosphorus
application rate, the soil organic carbon and total nitrogen content of Hairy Vetch and Ryegrass were significantly higher than
those of non-phosphate fertilizer treatment, organic carbon increased by 12.9% and 22.2%, and total nitrogen increased hy
20.2% and 27.4%, respectively. The green manure growth function index and soil function comprehensive index of Hairy
Vetch and Ryegrass at 60%P were higher than other treatments, which improved the soil health level. In conclusion, under
the common winter green manure planting pattern in Tianjin farmland, the application of 60% phosphate fertilizer to Hairy
Vetch and Ryegrass and 80% to February Orchid during the growing season were beneficial to increase the yield of green
manure and the accumulation of nutrients, as well as the utilization rate of phosphate fertilizer and the level of soil health.

Key words: green manure growth; soil properties; soil health; effects of phosphorus application




