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Table 1 Experimental treatment

T A Ak 22 Bl 7R ) 482 (M1) E&RJE(M2) Bl A 5846 1 i (M3)
CK CKM1 CKM2 CKM3
PRI PRI M1 PR I M2 PR M3
PRI PRI M1 PRI M2 PRI M3
PRI PRIIM1 PRI M2 PRIIM3

1.3 RE¥A*E

AW GE R AR 85 7 vk il T 2021 4 5—9
JVAEH R Al 2% Bl 27 B 52 590 % R AT, 3050 FH 9% K
FHAL A o N AR 25 em 5 27 em . | 3 A4S 20 cm.
AR A R A H IR AR Ml R 2 B A B A el S 1]
FEA TR AL A A HLIR 22. 68 g/kg .4 0. 68 g/kg .
R 2.21 g/kg B B 10. 98 mg/kg Bk fi# A 31. 10
mg/kg .pHE 8. 37.

SRR B A A 1 4.5 kg, MR N 0. 05 g/kg
+ .P,0,0.18 g/kg + \K,0 0.15 g/kg + , &ML KR £
(N 46% ), 8 IE 2 B B2 #1 (KO 52%0) . AL (8 ¥y
B AT B 2 A — R S, A AL R O A LA

o W TR 6 11 S ) A DA R IE g A ) R — 3,
Wb ¥R A 3 K, 336 4. W IR A R 20~
25 °C, 2 SIRJE 30%~50% , H IR 8 h, A A3 4
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TG 0 5 AL B TE P, SR T R A ARG 604
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K B % 4 R F Excel 2016 #F 47 % 3, H] SPSS
19. 0 AR kA7 B H ¥ 5 22 3 B (One—way ANOVA,
LSD), H # 17 Duncan £ 5 b 8B K 55, 45 5 >k H 3%
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Table 2 Plant height of different alfalfa varieties under different P fertilizer treatments cm
WAL b 3 W] 5 %) 46 & RE B AR SR AL T
CK 19.09+0. 45™* 18.11+0. 64 19.82+1.23™
PRI 21.57+1.10" 17.01+0. 81" 17.09+0. 4"
PRI 16.22+0. 26" 15.68+0. 27" 20.224+1. 16"
PRI 22.27+1.51" 13.324+0. 85¢ 18.70+0. 18"

TR R/ING SRR IR (6] — it Bl A ] i A Ak 2R 22 1] 22 S .35 (P<<0. 05) , S [al R & 5 B 37 [] — it A Ak B8 A ] 56 4E 1 A i
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AW A Ak B K6k R R B 2 25 S ok ORIV R
CK>PR I =PRIl >PRII ; B % PRI & % & F CK

S PR 32.73% .40.95% (% 3).

MBS AL E A (CK) B BB 25 Kb
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B 1S A i R BUR 2 B AR R D PRI B PRI
B 2R (i R B 22 L BTUR X) 4 de /b
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Table 3 Leaves amount of different alfalfa varieties under different P fertilizer treatments /B
Tl Ak 2 B 25 1X] 48 & RJE B A< 5 A8 H AE
CK 151.2347.38" 165.50411. 47 126.29415. 91"
PR 1 237.53+31. 99" 163.634+11. 65" 118.9345. 80™
PRI 112. 66+8. 46" 154. 240" 167.634+15. 65"
PRI 128.20+7. 70" 14240 153. 0844, 33"
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Table 4 Grass fresh weight of different alfalfa varieties under different P fertilizer treatments g/
WAL Ak 3 BT 7R 42 BRJE B 7R 5 A B f
CK 50. 30+ 5. 55" 43.43+2.51" 43.79+3.96%
PR 99.64+8. 43" 46.93+1.63" 37.21+£2.73"
PRI 38.66+1.10" 48.764+1.49" 41.9941.47%
PRI 47.7242. 97" 54.17+2.19" 42.7740. 49"
2.3.2 F% MbEMTEM/RKNEPRIFLZCK.PR 2R HERE /RN E>AEEE ;PR A

Il A1 PRIN 43 ) & % & 1 111.07% . 148.46% Al
131.28% 5 4x 52 5 45 W ML b BR8] JC 1 3% 25 5%, b PR
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x5 TEBELEEEEEH LBTE

Table 5 Grass dry weight of different alfalfa varieties under different P fertilizer treatments g/ %
i A b 7 BT 2R IX] 4 & 55 N FIAE
CK 10. 3042, 47" 12.35+1.13" 10.63+1. 59"
PRI 21.74+3. 72" 10. 38+0. 83* 10. 3240. 94*
PRI 8.75+0. 41" 11.4441.95" 10.9240. 71"
PRI 9.40+0. 88" 12.3940. 45" 10. 6840. 41*%
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Fig.1 Fresh root weight(A)and dry weight(B)of different alfalfa varieties under different P fertilizer treatments
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Table 6 Chlorophyll SPAD value of different alfalfa varieties under different P fertilizer treatments

T B Ach R B[ 7K X 4 & RJE % AR
CK 42.98+1. 44" 47.50+0. 37 37.53+1.09
PR [ 49.62+0.51* 45.1140.03" 49.75+0. 48"
PRI 46.1540. 64™" 44.354+0. 78" 48.63£0. 52"
PRIl 43.13+1.87" 44.84+0.09" 46.9540. 80"
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I M

Effect of phosphate rock powder application on

alfalfa growth in calcareous soil

HU Rui-mei, LI Ya-juan', JIANG Zhi-ying, LIU Yan-jun
(College of Grassland Science , Gansu Agricultural University, Key Laboratory for Grassland Ecosystem ,Ministry

of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability , Lanzhou 730070, China)

Abstract: [ Objective] This study aimed to evaluate the effects of phosphate rock powder, an insoluble phos-

phate fertilizer, on the growth of three alfalfa varieties (Medicago sativa ‘Algonquin’, M. sativa ‘l.ongdong ’,and M.

sativa ‘Goldqueen ”) in calcareous soil. [Method] Three grades of phosphate rock powder (PR I , PR Il andPRIIl )

were used as phosphate fertilizer sources, while water—soluble phosphate and calcium superphosphate was used as

the control treatments(CK). A soil pot cultivation experiment on three alfalfa varieties (M. sativa ‘Algonquin’, M. sa-

tiva ‘Longdong ’ and M. sativa ‘Glodqueen’) , was conducted to assess the potential utilization of insoluble phos-
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phate resources in China and application of phosphate powder in calcareous soil. Key parameters measured plant
height,number of leaves, chlorophyll content(SPAD value) ,and aboveground and root biomass for each alfalfa variet-
ies under different phosphorous fertilizer treatments. [ Result] The dry and fresh weight of aboveground biomass of
M. sativa ‘Algonquin’ were highest under PR | , increasing by 111.07% and 98.09% respectively, compared to
CK. The dry and fresh weights of root biomass of M. sativa ‘L.ongdong’ were highest under PR [l , and increased
483.33% .502. 97% respectively, compared to CK. The plant height of M. saziva ‘Algonquin’ under PR [[l was the
highest, with a 16.66% increase compared to CK; however, there was no significant difference between the phos-
phate rock treatments and CK for M. sativa ‘L.ongdong ’. The number of leaves for M. sativa ‘Algonquinunder ’ un-
der PR | showed the highest increase, with 57.07% compared to CK, while the SPAD valuewas highest for M. sa-
tiva ‘Longdong ” under PR [ ,increasing by 32. 56 % compared to CK, followed by M. sativa ‘Algonquin ’ under PR
T , which increased by 15.45% compared to CK. [ Conclusion] PR T effectively promoted the growth of alfalfa. M.
sativa ‘Longdong ” and ‘Algonquin ’ varieties exhibited better absorption and utilization of phosphate rock powder,
whereas M. sativa ‘Glodqueen ’responded poorlyto the phosphate treatments in this study.

Key words: phosphate rock;calcareous soil ; alfalfa; biomass; growth index
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