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Table 1 Experimental treatment design

Jib 3 Yrne R A Jiti JF 791
CK X BRI e 7390 F0 A B ) —
PG el 7.5 kg/hm’
OF HHLIE 2 400 kg/hm?
PG+OF 8 A= T SRR ALAE 1= 1 BC it W 3. 75 kg/hm*+A3 HLAL 1 200 kg/hm*

1.3 MRFE

1.3.1 #&RE T 20214 8 H k7 £ HEHUEE 78
BEAS S E /N X P50 em X 50 em BE T, 425 M, SR
£ 0~20 cm +Z A A 10 em X 10 cm X 20 em A FH
MY HL N APy, 2 K A B 480 TR T A [E]
LI, LI 1 mm G, R 208, — 6 4 CIRAFE L
T P TR 0D E 5 5 — M AT T
S Ak BT A A

1.3.2 g A Akmiaukmeal g g kR
(SWC) B 53R (EC) M AP R (AGB) M FAEY
it (UGB) .pH fH B & 2 2% (L HER AL 3 BT)
1.3.3 mAedEH K g RN GEE
K — BRI E  MUEY R (MBC) R Y A

(MBN) £ 0.5 mol/L it i2 # (K,SO,) &= #2 , 73 il % 1
A R P I A o AT R A LI R AT
JE R W & B (MBP) £ 0.5 mol/L ik 2 & #h
(NHCO,, pH 18 8.5) 2 #& , >k H . 4 35 (700 mm)
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1.3.4 X3gokmegEmeyn e RIEBEREE(AP) .
B~ 1,4 -HE WA (RG) LT 4 Wikl (C B H) .
B~ 1,4~ AHETF B (BX) Fl B-1,4-N-2. Mt Jk 42 5L 4 49 bl
A (NAG) G 5 S WL 2. I R AL AR 28
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1% 2% vl % (50 mmol/L, pH {E 5. 0) 1) = i o, £ 1
P I 2 ) R O . A AL 8 A AT L
LA AE 25 CHERBE A TR F4h &JFMA 10 L 0.5
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mol/T. NaOH &5 o 2 W, 2 W 45 3R 1 min J& 7 22 U 58 il
PRAC(SYNERGY —HTX, 36 ) F #4725 6 0 & |,
KA 365 nm, M %€ I K 450 nm.

1.3.5 #%42 HIn(BG+CBHA+BX):In(NAG) .
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P 1 s R S R R 2
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Table 2 Determination of hydrolase coding and substrate
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B-1, 4-A A 1 BX 3.2.1.37 4-H FeAHE B -3-D- AR M
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(CK) M He Ab FEAE A B 7 (PG) VA HLIE (OF ) R A 4=
R A ALAE 1: 1 80 (PG+OF ) 18 3 M i + 4 EC

18, FE IR 23 5 8 12.26% .11.91% F111.09% . 5 CK
HIH , 4 3 PG OF 1 PG+OF 1y + 3 MBC NP &
i 4R S, MBC B iR 23 51 R 79.70% .83, 12% #l
82.46% (E 1-A) , MBN 4 i 4351 & 94. 10% .48. 56 %
F1129.91% (& 1-B) , MBP 34 & 43 % & 21.53% .
26.13% F123.90% (E 1-C) , kb ¥ PG .OF # PG+ OF
] 43 MBC .MBP & i ¢ & % 25 % ; MBN & i 47 i
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Table 3 Soil physicochemical properties and aboveground and underground biomass under different treatments

e L e SWC/% o AT/ WA YT/
: X L C N ./ 70 )
P (gem ?) (gecm ™)

CK 7.89+0.07 228.0343.42° 32.39+2.94° 264.47460. 53" 0.65+0. 21°

PG 7.91£0.03" 200.07+7. 74" 30.75+£1.91° 309.39430. 17 0.94+0.07

OF 7.994+0. 05" 200.87+1.55 31.51+£2.76° 318.11+£34.6° 0.9640. 06"
PG+OF 7.91£0.08" 202.75+0. 94" 27.94+0. 32° 214.95466. 58" 0.5340. 24°
1 ) B ESCH AN ) - B 2 78 Ak BT &b 35 25 5% (P<C0. 05) .
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Fig. 4 Soil microbial biomass C,N and P contents under different treatments
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Fig. 2 Soil hydrolase activity under different treatments

e L 2 T A L An B 3 R, CKL PG L OF il
PG+OF 4 # T In(BG+CBH+ BX) : In(NAG) 43 4l
H3.34.1.75.2.46 F1 1. 68 (& 3-A) , In(BG+CBH+
BX):In(AP)435140.97.1.04.1. 05 F1 1. 02( & 3-B) ,
In(NAG) : In(AP) 43 %14 0.29.0. 59.,0. 43 F1 0. 61 (&
3-C)o 5 CKAM L, AL T +5ef 221 i C: N
C:P R N:P¥JA RFER(P<0.05),
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[B] HB A7 7E o Bt oE A OC R . REM E AR R
(AGB) 5 # T4 9 & (UGB) [8] 2 & 2 IF # 3¢ (P<<
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A (P<<0.01) , M R Eh 0. 99; 14 pH 5 X il IG
PEEAL W5 TEAH G A O R ECH 0. 99;MBC 5 CBH i
M IE A OC M OC R 0. 98; MBN 5 NAG
il I Pk S W IE A OGO R AN 0,96, 5 In(BG+
CBH-+BX) : In(NAG) & & & it &, M RN
—0.97,5 In(NAG) : In(AP) &£ I 3 IE A 56, M 6 R 8
J90.98; AP i i M 5 BG WIS Mk S IEAH G, A G
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fk I, L RECN —0.98, 5 In(NAG) : In(AP) & &
LM G, MR BN 0. 97; CBH B M 5 In(RG+
CBH-+8X) : In(AP) & i 25 IFAH 3¢ AHOC R B 0. 985
NAG % 5 In(BG+CBH+BX) : In(NAG) & B %
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Fig.3 Stoichiometric ratio of soil enzymes under different treatments
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Fig. 4 Correlation analysis between test indexes
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Fig. 5 Redundancy analysis of soil physical and chemical
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Effects of adding a growth—promoting agent and
organic fertilizer to alpine meadow on soil
enzyme activities

ZHANG Wei', LI Hai-yun®’, YAO Tuo'",LI Qing-pu', PENG Dong-chao',
HE Shan-mu',ZHOU Ze', CHAI Jia-li'
(1. College of Pratacultural Science , Gansu Agricultural University,Key Laboratory of Pratacultural Ecosystem ,

Ministry of Education, Lanzhou 730070, China; 2. Collaborative Innovation Center for Ecological Security in
Western China , Lanzhou University, Lanzhou 730000, China)

Abstract: [ Objective] To investigate the effects of biotrophic fungicides and organic fertilizers on the soil envi-
ronment of alpine meadows, and to provide theoretical basis for the application of biotrophic fungicides in natural
meadows and the management of meadow ecosystems in alpine areas. [Method] The alpine meadow in Maqu, Gan-
nan served as the research object in a randomized block group study with four treatments: control (CK) , biotrophic
fungicide (PG) , organic fertilizer (OF ), and biotrophic fungicide and organic fertilizer with 1:1 dosage (PG + OF).
Four treatments were established to examine the effects of biotrophic agents and organic fertilizers on soil physico-
chemical properties, microbial carbon, nitrogen, and phosphorus (MBC, N, and P) , as well as hydrolytic enzyme ac-
tivities (AP, BG,CBH,and BX,NAG),and to explore the impacts on enzymes and enzyme stoichiometric ratios in al-
pine meadows. [Result] Compared with the control (CK) , treatment with PG, OF and PG+ OF significantly re-
duced conductivity, while increasing the content of MBC, N and P. The MBN content in the PG+ OF treatment was
significantly higher than in other treatments, indicating a significant interaction between biotrophic fungicides and or-
ganic fertilizers that enhanced the soil microbial population. Additionally, compared with the control (CK) , treatments
PG, OF and PG+ OF significantly increased the activity of hydrolases, along with higher levels of MBC, N, and P.
Furthermore, compared with CK, treatments PG, OF and PG+ OF significantly promoted the hydrolytic enzyme ac-
tivity , where MBC, MBP,MBN and EC emerged as important driving factors for changes in enzyme activity and en-
zyme stoichiometry ratio in soil. The enzyme stoichiometry ratio displayed significant variations among different treat-
ments. [ Conclusion] The application of biotrophic fungicides and organic fertilizers substantially increased the micro-
organism count, enhanced microbial activity and positively influenced the alleviation of carbon and phosphorus sources
deficiencies in the soil. The combined application of biotrophic fungicides and organic fertilizers demonstrated the
most significant impact on soil improvement.

Key words: inoculant of plant growth-promoting rhizosphere microorganism ; organic fertilizers ; soil enzymes;mi-

crobial load ; enzyme stoichiometric ratios
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