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Effects of chemical fertilizer reduction combined with microbial fertilizer
on growth, quality and soil fertility of Pinot Noir grape

GUO Yan-lan, MU De-sheng, ZHANG Qin-de, ZHAO Lian-xin, LI Dong, WANG Xin
( Wuwei Academy of Forestry Sciences, Wuwei 733000, China)

Abstract: In order to explore the feasibility of chemical fertilizer reduction combined with microbial fertilizer and de-
termine the appropriate proportion of chemical fertilizer reduction, field experiments were conducted to study the effects of
different proportions of chemical fertilizer reduction combined with microbial fertilizer on the growth, quality and soil fertility
of Pinot Noir grape. The results showed that compared with the control (100% chemical fertilizer, CK) the leaf area and
SPAD value of Pinot Noir grape in the treatment of 60% chemical fertilizer + 40% microbial fertilizer (T4 treatment) in-
creased by 22. 13% and 69. 38% respectively. And the soluble solids content, soluble sugar content, sugar acid ratio, an-

thocyanin content and total flavonoid content increased by 31.49% , 17.12%, 90. 15% , 11.76% and 20.13% respectively.

The activities of soil sucrase, urease and alkaline

W B HR:2023-07-27 phosphatase increased by 40. 94% , 40. 09% and 37. 44%.
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R4+ 30 2% (1986-) . 42 JE A, L WF5e /8 . 85 40 T 7 matter in soil increased by 39.63% and 134.24% respec-
Ui BF5E 77 10 9 25 B ARk B . (E-mail ) guoyanlan86@ 163. tively. In summary, the reduction of chemical fertilizer

com combined with microbial fertilizer could achieve the pur-

Moreover, the contents of available potassium and organic
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pose of improving the quality of Pinot Noir grape and the sustainable production capacity of soil. The comprehensive effect of

40% reduction of chemical fertilizer combined with 40% microbial fertilizer was the best.
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Table 1 Fertilizer types and inputs of different chemical fertilizer reducing and microbial fertilizers increasing treatments in different growth

stages of Pinot Noir grape

s B IIEREA G ETTIIEREA B (28 TTNe HEIIER AR
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)

CK 291.84U+391.00DAP 254.16U+344.00DAP 300CF 750KS

T1 262.66U+351.90DAP+30.00MA 228.69U+309.60DAP+30.00MA 270CF+30MA 675KS+15MA
T2 233.47U+312.80DAP+45.00MA 203.28U+275.20DAP+45.00MA 240CF+45MA 600KS+30MA
T3 204.29U+273.70DAP+60.00MA 177.91U+240.80DAP+60.00MA 210CF+60MA 525KS+45MA
T4 175.10U+234.60DAP+75.00MA 152.50U+206.40DAP+75.00MA 180CF+75MA 450KS+60MA
TS5 145.92U+195.50DAP+90.00MA 127.08U+172.00DAP+90.00MA 150CF+90MA 375KS+75MA
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Table 2 Physiological indices of Pinot Noir grape leaves under different chemical fertilizer reducing and microbial fertilizers increasing treat-

ments

b3 A (mm?) M} KB (mm) I F 98 BE (mm) R K SE L SPAD i
CK 9 736.42+757.05ab 87.42+3.74ab 158.14+7.45a 0.55+0.02a 40.00+5.36b
Tl 10 620.19+1 136.11ab 92.19+4.76a 158.37+7.69a 0.57+0.03a 50.62+1.81ab
T2 9 721.49+882.13ab 82.55+3.93ab 162.23+4.19a 0.51+0.02a 48.22+1.24ab
T3 8 984.07+613.39b 79.89+2.46b 156.32+4.04a 0.51+0.02a 46.77+1.37ab
T4 11 890.98+884.33a 91.15+2.38ab 169.35+5.12a 0.54+0.02a 67.75+20.09a
T5 11 057.75+784.94ab 86.03+4.71ab 169.73+3.64a 0.50+0.02a 51.31+1.10ab

CK.T1~T5 ALBRULER 1 3, [AFVEE R AR A RN S B3 m A BRI 25 5 2% (P<0. 05)
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Table 3 Fruit appearance quality and soluble solids content of Pinot Noir grape under different chemical fertilizer reducing and microbial fer-

tilizers increasing treatments

Ak A% (mm) A% (mm) R (g) FEBLE (g) AR A (%)
CK 14.44+0.37a 14.48+0.46a 1.5920.09bc 190.29+15.93a 17.750.38b
TI 14.030.15a 13.77+0.36a 1.59+0.07be 179.43+9.49a 21.68+0.66a
T2 14.13+0.34a 13.8420.17a 1.54+0.04be 158.23+23.50a 22.92+0.87a
T3 14.3920.35a 14.09+0.39a 1.4621.19¢ 153.8316.23a 23.100.5%
T4 15.63+1.30a 14.90+0.93a 1.77+0.08h 176.87+13.31a 23.3420.30a
T5 14.11£0.16a 13.92+0.13a 2.43+0.05a 164.48+17.42a 23.04+0.38a

CK.T1~T5 Kb 1 7, FSVEHREIRA A R)/NG R 3R A PR 22 57 B35 (P<0. 05) ,

x4 FREUEREEERARASMEYRELENBLEETRINERR

Table 4 Fruit interior quality of Pinot Noir grape under different chemical fertilizer reducing and microbial fertilizers increasing treatments

php TVPEREEL TR R I S LISEEE TR AR
(%) (%) (mg/g) (mg/g) (U/g) (OD5s,1 g B

CK 0.9420.11a 17.1720.32¢ 18.88+2.50b 6.3620.20a 19.40+0.50a 1.36+0.02¢ 1.54+0.01c
T 0.81:0.06a 17.77+0.54bc ~ 22.18+2.08ab 4.55+0.06¢ 19.49:+0.51a 1.35+0.02¢ 1.63+0.01b
T2 0.75+0.11a 19.99+1.04a 27.56+3.20ab 5.02+0.10b 16.21+0.51h 1.36+0.02¢ 1.85+0.01a
T3 0.75+0.11a 19.76£0.38ab  27.92+3.89ab 4.60£0.07¢ 15.85£0.52b 1.54£0.02a 1.83£0.01a
T4 0.6320.17a 20.11£0.20a 35.90+8.10a 4.54+0.06¢ 15.45+0.52b 1.52+0.02a 1.85+0.01a
T5 0.75+0.12a 20.1420.36a 28.07+4.38ah 4.43+0.05¢ 10.540.54¢ 1.44+0.02h 1.85+0.01a

CK.T1~T5 LB 1 5, [RSVBHRIEARA A E)/NE TR R A B 22 57 8.3 (P<0.05) .
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Table 5 Soil physical and chemical indicators under different chemical fertilizer reducing and microbial fertilizers increasing treatments

e oH (i R R P ek R R AU
(mg/kg) (mg/kg) (mg/kg) (g'kg)
CK 8.82+0.06a 15.65+3.22b 1.97+0.48¢ 199.33+13.91b 4.03+1.16¢
T1 8.83+0.06a 24.24+2.16ab 8.39+4.12a 259.67+77.53ab 4.04+1.65¢
T2 8.60+0.03bc 14.5920.01b 2.67+1.08bc 277.00+40.65a 5.06+1.64bc
T3 8.68+0.05ab 34.03+4.40a 2.43+5.43bc 266.00+7.23ab 7.28+1.67abc
T4 8.47+0.07¢ 20.50+3.17b 4.37+1.81bc 278.33+25.89a 9.44+1.00ab
TS 8.23+0.09d 33.97+5.35a 6.47+1.48ab 279.67+10.99a 11.49+1.28a

CK.T1~T5 AbF UL 1 7, FFNEHR GG AR/NG SRR b B 25 5 8 2% (P<0.05)
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Table 6 Soil enzyme activities under different chemical fertilizer

reducing and microbial fertilizers increasing treatments

prpp  PEREARERE SRS T3y O iR T A
(Ug) EPE(U/g) (Ug) (U g)
CK  127:009  680.37+21.8lcd  384.10£16.10b  0.665+0.03b

T1 1.43£0.15ab ~ 731.07+27.31bed  454.19+29.15ab  0.728+0.01b
T2 1.60+0.09ab  750.17+20.20ab  502.44+33.22a  0.732+0.06b
T3 1.67+0.16ab  799.41+11.52a 526.46+22.06a  0.909+0.03a
T4 1.79+0.06a 743.36+9.64abc  538.10+31.15a  0.914+0.05a
T5 1.50+0.23ab  671.45+27.73d 503.33£22.03a  0.678+0.05b

CK.TI~TS ZbBHULFE 1 3, [FEEE SR A ANR/NG FhE s A B
)22 5 2 % (P<0.05) .
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