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Effects of combined application of organic fertilizer and bio-fertilizer on

soil enzyme activities and photosynthetic capacity of fruit trees in dryland
orchards
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Abstract: To clarify the effects of combined application of organic fertilizer and bio-fertilizer on soil properties and
leaf photosynthetic capacity of fruit trees in apple orchards in arid areas under mulching with horticultural ground fabric,
this study used apple variety Yanfu 8 as the test material, and set up no fertilization control (CK) , vermicompost treatment
(T1), bio-fertilizer treatment (T2) and vermicompost and bio-fertilizer (3 : 1) combined application treatment (T3) to

analyze the effects of different fertilizer treatments on soil physical and chemical properties and enzyme activities in apple

orchards and photosynthetic parameters of fruit trees. The

s B EA.2025-07-30 results showed that compared with CK, the water contents
BEE&WA . BEEZPR= I H AR R H (CARS-25) 5 H gl Bobol £ of surface soil (0-20.0 ¢cm) in T1, T2 and T3 treatments
FHES/RYEI H (2023Z2Y06) at harvest stage increased by 40.48%, 18.33% and

EE BT DKM (1979-) , 5, ILVGHIAR L, 8+ RIBESE A, EZ 51.67%, respectively, and the pH values decreased by
AR A B S AR 9T TAE . (E-mail ) 529843423 6.86%, 5.20% and 13.24%, respectively. At 60— 180
@ qq.com days after anthesis, except that the alkaline phosphatase

BHRAEE : FHEE , (E-mail) 262450313@ qq.com activity in surface soil under T3 treatment was lower than
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that under CK at 60 days after anthesis, the catalase activity, peroxidase activity, sucrase activity, alkaline phosphatase ac-

tivity and urease activity in surface soil under T3 treatment were significantly higher than those under CK. The effect of T3

treatment on the increase of soil enzyme activity was higher than that of T1 and T2 treatments. Compared with CK, the in-

tercellular CO, concentration in fruit tree leaves at harvest stage under T1, T2 and T3 treatments decreased by 13.30%,

7.62% and 6.20% respectively, the net photosynthetic rate increased by 67.36%, 47.97% and 81.74% respectively, and

the stomatal conductance increased by 37.50% , 53.12% and 84.38% respectively. In summary, the combined application

of vermicompost and bio-fertilizer at 3 : 1 mass ratio can improve soil ecological functions and promote fruit tree growth

through the improvement of soil physical and chemical properties, enhancement of soil enzyme activities, and strengthening

of plant photosynthetic capacity.
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Table 1  Effects of different treatments on soil physicochemical
properties at fruit harvest stage
TR e FKEE oH Fai
(cm) (%) (&/em’)
0~20.0 CK 8.40+0.47¢ 8.46+0.06a  0.98+0.06a
Tl 11.80+0.90a 7.88+0.03¢ 1.03+0.06a
T2 9.94+0.47b 8.02+0.02b  0.98+0.07a
T3  12.74+0.61a 7.34+0.08d 1.02+0.05a
20.1~40.0 CK 7.46+0.73b 8.61+0.06a 1.08+0.06a
Tl 10.46+0.33a 8.12+0.04b 1.14+0.04a
T2  10.25+0.63a 8.24+0.03b 1.03+£0.03a
T3  10.04+0.12a 7.84+0.02¢ 1.08+0.05a

CK; At A Xt BE; T1: 4 500 kg/hm? Bz 5] 38 4b 285 T2 4 500 kg/hm? 2
YIRIALALHE ;T3 .3 375 kg/hm? WM 35+ 1 125 ke/hm? F 9y B HE AL 3
[ — 4 2 [R5 B J5 AN [N b 3 78 Ak B ) 22 57 b 3 (P<0. 05)
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Fig.1 Effects of different fertilization treatments on soil catalase activity after anthesis
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Fig.2 Effects of different fertilization treatments on soil peroxidase activity after anthesis
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Fig.3 Effects of different fertilization treatments on soil alkaline phosphatase activity after anthesis

AN [t A A B - 3B JDR Wl ( UE ) T3 1 A9 5% T 4
K4 i, MWEFRATLLE RS SR A K R
[ A3 14 UE W& PSR 25 E S R &
B HIE30~180 d, T3 AbHFE)Z (0~20.0 em) +

B UE WEME RS T T1.T2 AT CK, {EJ5 150
d, T3 AbFFRZ L1 UE 3653 52 T1 T2 ZhFEAI
CK [ 2. 42 % 2. 02 5 F1 3. 47 fi5 . 1£J590~180 d,
T1 AEFEFN T2 4b 2 + 3 UE 1R E ST CK,



BUKAESE AU 5 A= 0 B A I o 5% X 2R el - SRR A HRA 5 BRI YR 1383

A [ B Ah PR 2 (20.1~40. 0 em) 1 S Ik filf
EHEBIRMRTRZ, )5 30 d,T1~T3 LBHEZE 1
ERBRE M S CK o 22 5% f6/560~90 d, T3 &b
PHVRJZE - ER BT M 0 2 & T T1.T2 A3 A CK,
5 120 d, T3 ZEFRAN T2 AbFRIR 2 A 45 IR i 7% P

3. 0~20.0 cm+J2

JIRBEE P (U)

30 60 90 120 150 180
1EJE Il (d)

T FE XS, HHRERT T1 A8 CK, 5
150~180 d, T1 AbFRFN T3 &b FE 2 4 38 IR il 15 P
P T T2 bFRRT CK,  FiRgs R0, T3 Abs
AB A AU S R R AE b i S Ak 5 R, X + 1
FOR RIS R ) S T ROCRE T T1 AR BN T2 b3,

2-20.1~40.0 cm+ 2 a

JIR B 1 (O)
AN

150 180

30 60 9 120
FEJE I a)(d)

OCK; @TL; mT2; AT3

CK.T1.T2.T3 W.3& 1 i, [Al—EJ5 i ] AL AN R /NG F-RE s Ab B A 22 5 B2 (P<0.05)

4 TR IEREE T AREEE R 20T

Fig.4 Effects of different fertilization treatments on soil urease activity after anthesis
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Fig.5 Effects of different fertilization treatments on soil sucrase activity after anthesis
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2.3 AEAEITRISBREIMH B X SR
AN ) Ak 3O SR SR I it e S B R 52 e 4
F2 i, MR LIE M, T T2 T3 Ak B E]
CO, W (C,) 4y 9 It CK FEAK 13.30% .7.62% .
6.20%;T1 T2 T3 A BFOL A E (P,) 09 kb CK
AN 67.36% .47.97% .81.74% ,T1 T2 T3 4L FES,

F2 FEIGEAEAIEN RSLA MM B SRt a R

LFE (G) 4 W CK 88 m 37.50% . 53. 13% .
84. 37% , Al AE AL R 28 BE R (T,) T i 5 2%
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