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Abstract: [Objective] The study aimed to investigate the effects of chemical fertilizer reduction com-
bined with seaweed complex application on yield, quality and nutrient absorption in grape to provide a
theoretical basis for rational fertilization in vineyards.[Methods] Field experiments were conducted in
the vineyards in Zhengzhou and Xinxiang. Shine Muscat Grape was used as experimental material, and
six treatments were as follows: F (full dose of traditional water soluble fertilizer), HF (full dose of tradi-
tional water soluble fertilizer combined with seaweed complex), F1 (25% reduction in traditional water
soluble fertilizer), HF1 (25% reduction of traditional water soluble fertilizer combined with seaweed
complex with ), F2 (50% reduction of traditional water soluble fertilizer), HF2 (50% reduction of tradi-

tional water soluble fertilizer combined with seaweed complex with ). Three repeats were set for each

ks B #A:2021-09-10 EZ HHER:2021-12-10

EETE: K [ E KR H (2019AA004) 5 7/ 7 44 5 5 & 1H81(202102110195) 5 “ = 1.7 18 5 & 50 & 118 (2016 YFD0200405)

TEF BN T2, Lo, BT 01, W1, 32 2 ) SRR B AR ) 5 i AL RAF 9T . Tel:0371-55900985 , E-mail : yuhuili@caas.cn
*1# {5 {E+ Author for correspondence. Tel:0371-55900886 , E-mail : sipeng@caas.cn



4 TR A ¢ el P T 75 A2 0T T 7 B DA IR IR ST B 585

treatment, with a single plot and random block arrangement. Grape plant spacing was 1.5 mx3.5 m and
1.5 mx3.0 m respectively in Zhengzhou and Xinxiang vineyards. The nitrogen fertilizers were urea and
potassium nitrate, and potassium dihydrogen phosphate was used for phosphorus fertilizer and potassium
fertilizer, in which the deficiency of potassium fertilizer was supplemented by kalium nitrate fertilizer. In
all treatments, the fertilizers were applied in the bud break stage, young fruit stage, expansion stage, and
20 days before harvest, respectively. In each stage, the proportion of pure N, P,Os, K,O in total fertilizer
application was 40%—15%—15%, 30%—40%—15%, 20%-30%-40%, 10%— 15%-30%, respectively,
which were applied by simple fertilization gun. Other field management measures were consistent with
the local traditional management. [Results]The single fruit weight and yield of grapes in Zhengzhou and
Xinxiang vineyards were improved by the HF treatments compared with the F treatment. Under the con-
dition of reduced fertilization, the single fruit quality and yield of the HF1 and HF2 treatments were high-
er those of the F treatment. There was no significant difference in single fruit quality between the HF1
and HF?2 treatments in Zhengzhou vineyard, while the yield of the HF2 treatment significantly increased
by 9.50%; in Xinxiang vineyard, the single fruit quality and yield of the HF1 treatment were significantly
increased by 26.52% and 66.31%, respectively, compared with the F treatment. There was no significant
difference in fruit quality between the treatment of traditional water-soluble fertilizer treatment combined
with seaweed complex and the treatment of traditional water-soluble fertilizer treatment in Xinxiang vine-
yard. Under the condition of 25% reduction combined with the seaweed complex, the soluble solid sub-
stance was significantly increased by 31.46%, and fruit hardness was significantly increased by 22.39%
in Xinxiang vineyard, compared with the full dose of traditional water-soluble fertilizer treatment. How-
ever, there was no significant difference in fruit quality in Zhengzhou vineyard. The F treatment had the
highest leaf nitrogen content in Zhengzhou and Xinxiang vineyards, which were increased by 7.25% and
4.22% respectively compared with the HF treatment. Under the condition of equal fertilization treatment,
except for the 50% fertilization reduction in Zhengzhou vineyard, the leaf nitrogen contents of the treat-
ment of traditional water-soluble fertilizer combined with seaweed complex application were lower than
that of the treatment of traditional water-soluble fertilizer treatment in two vineyards. In Zhengzhou and
Xinxiang vineyards, there was no significant differences in phosphorus contents of leaves between the
treatment of traditional water-soluble fertilizer combined with seaweed complex application and the treat-
ment of traditional water-soluble fertilizer. Compared with F treatment, HF increased the potassium con-
tents of leaves, and under the conditions of fertilizer reduction, the potassium contents of leaves treated
with the treatments of water soluble fertilizer combined with seaweed complex application were still
higher than that of the treatment of traditional water soluble fertilizer treatment in Zhengzhou vineyard,
and there was no significant difference in potassium contents of leaves between the treatment of tradition-
al water-soluble fertilizer and the treatment of same amount of traditional water-soluble fertilizer com-
bined with seaweed complex application in Xinxiang vineyard. In the same amount of fertilization, the
fruit nitrogen contents under the treatment of water-soluble fertilizer combined with seaweed complex ap-
plication were lower than that of the treatment of traditional water-soluble fertilizer, in which the 50% re-
duction of chemical fertilizer combined with seaweed complex application treatment had the lowest nitro-
gen content of the fruit. Moreover, HF treatment could promote the phosphorus and potassium content of
the fruit, and under the conditions of chemical fertilizer reduction, the phosphorus content of the fruits of
HF1 treatment was still higher than those of the other fertilization treatments, however, compared with
HF treatment, HF2 treatment significantly decreased the potassium content of the fruits in two vinyards.
In terms of fruit coloration, compared with F treatment, the color saturation of HF treatment was signifi-

cantly increased by 11.23% in Zhengzhou vineyard, but decreased by 12.01% in Xinxiang vineyard. Un-
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der the condition of fertilizer reduction, the color saturation of the HF1 treatment and HF2 treatment in

Zhengzhou vineyard were significantly improved compared with the F treatment, while the HF2 treat-

ment in Xinxiang vineyard significantly decreased the brightness and color saturation of the fruits.

[ Conclusion]Under the current conditions of two vineyards, fertilizer reduction could increase the yield

of grapes and the phosphorus contents of the fruits. Under the conditions of fertilizer reduction, the solu-

ble sugar contents, phosphorus, and potassium contents of the fruit of HF1 treatment were higher than

that of the HF2 treatment. Comprehensive analysis showed that HF1 treatment had a better effect on

grape yield, fruit quality, and nutrient absorption.
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Table 1 Fertilization methods

. it I N-P,0-K,0 RSV R
Ab o
Treatment Fertilization amount Amount of seaweed
N-P.,0s—K,0/(kg - hm*) complex/kg
F 144.00-68.06-147.86 0
HF 144.00-68.06-147.86 3.97
Fl1 108.00-51.05-110.89 0
HF1 108.00-51.05-110.89 2.98
F2 72.00-34.03-73.93 0
HF2 72.00-34.03-73.93 1.97
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Table 2 Effects of different treatments on single fruit quality and yield of grape

HL LT & Single fruit quality/g

774 Yield/(kg- 666.7 m?)

ﬁimm HM X B2 EIX HM X B2 EIX
Zhengzhou orchard Xinxiang orchard Zhengzhou orchard Xinxiang orchard

F 9.89+0.60 a 6.75+£0.15b 1990.39+£59.31 ¢ 1032.00+£102.83 b
HF 11.40+0.41 a 7.23+£0.22 b 2029.14+81.41 be 1294.67+163.53 ab
Fl1 11.09+0.94 a 8.73+0.16 a 2 188.66+24.08 ab 1358.33+68.01 ab
HF1 10.44+£0.91 a 8.54+0.75 a 2 083.66+22.76 abc 1716.33£214.04 a
F2 11.96£0.53 a 9.21+0.16 a 22219743092 a 1603.00+£104.71 a
HF2 9.95+0.46 a 8.54+0.34 a 2 179.55+42.08 ab 1442.33+£114.86 ab

AN FNG F RS R RS XA BR AlE 5% E EE . FIR.

Note: Different small letters indicate significant differences among treatments at 5% level under the same experimental orchard. The same below.
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Table 3 Effects of different treatments on fruit internal quality of grapes

6 bl X Lb g wCATEE T wCAlEVERED wCAT i SE R [ 7% bt TR RE

Study orchard Treatment  Soluble solids content/%  Soluble sugar content/% Titratable acid content/% Solidity-acid ratio ~ Firmness/(kg-cm™)

psig| F 17.01+0.97 b 14.80+0.39 a 0.43+0.02 b 39.4142.82 ab 2.85+0.10 a

Zhengzhou HF 16.98+0.23 b 14.25+0.45 a 0.45+0.02 b 37.84+1.78 ab 2.92+0.11 a
F1 18.42+0.38 ab 13.94+0.87 a 0.43+0.01 b 43.24+1.00 a 2.77+0.67 a
HF1 16.91+0.62 b 14.83+0.50 a 0.46+0.01 ab 35.8842.39 b 2.97+0.14 a
F2 18.03+0.39 ab 13.68+0.41 a 0.50+0.01 a 35.83+0.53 b 2.89+0.07 a
HF2 19.36+0.32 b 14.32+0.28 a 0.45+0.02 b 43.14+1.38 a 2.65+0.15 a

Wz F 21.08+1.06 a 15.16£0.88 b 0.57+0.01 a 36.79+1.96 a 3.26+0.09 a

Xinxiang HF 21.21+0.99 a 16.820.66 b 0.57+0.01 a 37.05+2.19 a 2.74+0.21 b
F1 21.72+0.97 a 19.93+0.02 a 0.55+0.01 a 39.25¢1.54 a 2.53+0.15b
HF1 21.62+0.55 a 19.71+0.78 a 0.58+0.01 a 37.51+1.26 a 2.46+0.12 b
F2 20.03£0.13 a 16.11£0.74 b 0.56+0.01 a 35.81+0.97 a 3.64+0.17 a
HF2 20.14+£0.18 a 16.27+1.27 b 0.56+0.01 a 35.80+1.10 a 2.46+0.12 b
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Table 4 Effects of different treatments on fruit color of

grapes

50 el [X e %E BREMME AR

Study Treatment Brightness, Chroma, Hue angle,

orchard L* C h°

FIN F 34.97+0.68 b  10.68+0.31b 121.11+0.58 a

Zhengzhou y 35.5440.80ab 11.88£0.30a 1210120352
F1 35.47+0.87 ab 11.70+0.76a  121.06+0.17 a
HF1 35.69£0.80 ab 11.54+0.21a  120.96£0.91 a
F2 36.67£045a 12.35£0.30a  120.86£0.27 a
HF2 36.55+0.41a 11.89+0.36a  121.57+0.70 a

Wz F
Xinxiang HF

25.74+0.10a 28.56+0.12 a
23.95+0.27b 25.13+0.94 b

148.63+0.07 a
148.42+0.33 a

Fl1 25.59+0.13a 27.95+0.45a 148.24+0.14 a
HF1 2537+0.16 a  27.50+0.04a  148.77+0.37 a
F2 24.5240.22b 27.46+0.31a 148.64+0.18 a
HF2 17.15+0.18 ¢ 10.62+0.59c  146.73+0.33 b
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Table S Effects of different treatments on nutrient

contents in the leaves of grape in different orchards
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F) S S BRS B N 8.01% . HH L B, &5 2 it A 4%
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Table 6 Effects of different treatments on nutrient

contents in the fruits of grape in different orchards

PR X

13006 b X

Study %I‘IE W(,N)/.\ W<'P)/,, w(.K)/_I Study Kb w(?\l)/rI W<.P>/,, W(_I<)/'l

orchard reatment (g-kg") (g-kgh (g-kg" orchard Treatment (g-kg") (g-kg" (g-kgh

HH F 18.61£0.36ab  2.10£0.09a  6.76+0.56 a M F 4.3440.19ab  1.04£0.05¢  12.69+0.60 ¢

Zhengzhou  p 1830<1.06ab  1.9240.13a 73140422 Zhengzhou  yp 4294025ab  12140.06b 17444032 a
Fl 19.96£0.13a  2.05:0.11a  6.87+0.56a Fl 4.62+0.11ab  1.1240.02bc  14.14+0.58 be
HF1 1888£0.51ab  1.910.05a  7.04+0.81a HF1 428+0.11ab 1.39+0.02a 18.76+1.12a
F2 177420105 1.9040.03a  6.6040.05a F2 47440152  123+0.07b  1536£0.41b
HF2  17.93%0.74b  191£0.04a  824+0.16a HF2 4.06+0.17b  128+0.04ab 15.40£0.24 b

¥z F 19.18£0.47ab  1.86£0.05a  4.8240.20 b Wy F 49140342  1.0240.12b  12.010.51a

Xinxiang g 18.14:022b  1.82:005a  5.67:0.40 ab Xinxiang  pp 47840502  1.4140.05a  12.23+0.45a
Fl 19.99+1.14a  1.6040.09a  597+023a Fl1 495:051a  0.974021b  11.39+0.35a
HF1 1797:0.56b  1.83:0.19a  5.66:0.36 ab HF1 450+027a  145£0.09a 11.43+0.19a
F2 18.5120.62ab  1.38£030a  5.340.22ab F2 42140092  1.2240.04ab 10.1140.41 b
HF2  1803£0.29b  144+0.03a  5.26+0.41 ab HF2 41940392  1.0140.07b  10.99+0.15 ab
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