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Effect of the amount of organic fertilizer on the yield and
guality of ‘Cabernet Sauvignon’

GUO Pengfei, YAN Pengke, SUN Quan”

(School of Agriculture, Ningxia University, Yinchuan, Ningxia 750021, China)

Abstract: To explore the effect of organic fertilizer on soil organic carbon content, grape yield and quality, with use of
the S-year-old ‘Cabernet Sauvignon’ as martial, the organic fertilizer was applied continuously for 2 years(2017, 2018),
the application rates were 8, 10, 12, 14, 16 t/hm?, marked as T1, T2, T3, T4, T5, respectively. The control(CK) had no
fertilization. The results showed that with the increase of organic fertilizer application, the soil organic carbon content
showed an increasing trend. When the fertilizer application rate was 16 t/hm?, the soil organic carbon content was the
highest, which increased by 31.27% and 50.51% compared with CK in 2017 and 2018, respectively. The application of
organic fertilizer has a significant effect on grape yield increase. When the application rate was 12 t/hm?, the grape yield
and benefit were the highest in 2017 and 2018. Meanwhile, the organic fertilizer has a positive effect on the quality of
grapes. When the application rate of organic fertilizer was 12 t/hm” in 2017 and 2018, the contents of soluble solids,
reducing sugars, soluble sugars, anthocyanins and total phenol of grape were the highest, and the soluble solids, reducing
sugars, soluble sugar, anthocyanin, total phenol content and yield of grape had a significant or extremely significant

positive correlation with soil organic carbon content. The linear regression equation for grape yield and soil organic
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carbon content is y=1 442.827x-2 979.933, R*=0.469. In summary, the application of organic fertilizer can increase the

soil organic carbon content, the yield of grape and the quality of grape fruit. 12 t/hm* organic fertilizer application in

grape production is recommended.

Keywords: grape; Cabernet Sauvignon; sheep manure-based organic fertilizer; organic carbon; yield; quality
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Table 1 Organic carbon content of ‘Cabernet Sauvignon’

planting soil treated with goat manure-based organic
fertilizer in 2017 and 2018

((mgkg ")

2017 2018
CK (5.50+0.05)c (4.9520.05)c
Tl (6.49+0.03)d (6.51+0.02)d
T2 (6.8140.02)c (6.85+0.03)c
& (7.04+0.03)b (7.0940.05)b
T4 (7.16£0.01)a (7.35:0.02)a
T5 (7.22+0.01)a (7.45:0.01)a

(P<0.05)

2.2 BHEERAENE

2
2017
73.61%
kg/hm?
49.65%
48 222.50

T4 TS5
14.68%

0.31% 3.19%

B SN AR

2
16.01%
10 844.50
CK T1 T2 T4 T5 73.61%
44.69% 6.99% 16.77% T3
/hm* 2018
21.61% 81.53% T3

11 002.54 kg/hm?

81.53%

T3

CK Tl T2

4926% 42.55% 8.91%
49012.70 /hm’

32 2017 #1 2018 FE AEXEREGHAEAIBAY FEIR T2

Table 2 Production and benefits of ‘Cabernet Sauvignon’ treated with goat manure-based organic fertilizer in 2017 and 2018

/(kg-hm?) 1% /(' -hm™) /(' -hm™) /( hm™)
2017 CK (6 246.34+79.67)e 0.00 31231.70 0 31231.70
Tl (7 246.48+482.65)d 16.01 36 232.40 4000 32232.40
T2 (7 495.24+403.92)d 19.99 37 476.20 5000 32 476.20
T3 (10 844.50+238.56)a 73.61 54222.50 6 000 48222.50
T4 (10 135.924229.51)b 6227 50 679.60 7000 43 679.60
T5 (9 287.30+482.65)c 48.68 46 436.50 8 000 38 436.50
2018 CK (6 061.11£79.67)d 0.00 30305.55 0 30 305.55
Tl (7 371.15£482.65)c 21.61 36 855.75 4000 32 855.75
T2 (7 718.48+482.65)c 27.34 38 592.40 5000 33592.40
T3 (11 002.54+482.65)a 81.53 55012.70 6 000 49012.70
T4 (10 102.61+482.65)b 66.68 50 513.05 7000 43 513.05
T5 (9 594.34+210.27)b 58.29 47971.70 8 000 39971.70
(P<0.05)
23 BHEERAENEE MR
T3

3 2017 2018

CK
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Table 3 Quality of ‘Cabernet Sauvignon’ treated with goat manure-based organic fertilizer in 2017 and 2018
/ / /
1% 1% 1% 1% (mggh) (mg'g) (mg'g")

2017 CK  (23.34+0.01)f (16.18+0.03)f (5.24+0.01)a (8.91+£0.26)d  (13.89+0.43)e  (1.89+0.43)d (6.80+£1.05)d

Tl (24.76£0.01)e (17.14+0.04)d (4.81£0.06)b  (13.09+0.21)bc (16.80+0.12)b  (1.92+0.12)d  (12.09+0.08)c

T2 (24.85+0.02)d (17.51%0.03)c (4.43£0.01)c  (14.07£0.65)b  (17.88+0.08)a  (2.07+0.08)cd  (12.66+0.04)bc

T3 (25.53£0.01)a (20.14£0.01)a (4.38+0.12)c
T4 (24.97+0.01)b (18.75:0.01)b  (4.15+0.02)d
TS (24.91£0.01)c  (16.75£0.02)e  (4.10£0.02)d

(15.98+0.41)a
(13.10+0.02)be
(11.92+0.31)c

(16.09+0.25)be
(15.830.05)c
(14.920.12)d

(2.960.12)a
(2.36:0.25)b
(2.28+0.05)bc

(14.55+0.15)a
(14.140.09)ab
(13.82+0.02)ab

2018 CK (23.46x0.02)c (16.44£0.04)f (5.29£0.05)a  (9.04+0.01)e (14.32+1.2)d  (1.90£0.43)c  (6.860.02)f
Tl (243540.19)d (17.45+0.02)d (4.85£0.13)b  (14.03£0.20)b  (17.23£0.25)ab  (2.03%0.12)c  (12.21%0.05)e
T2 (24.77#0.01)c (17.80£0.01)c (4.42+0.04)c  (14.19£0.12)b  (18.41£0.01)a  (2.19£0.08)bc  (12.77+0.12)d
T3 (25.6840.02)a (20.28+0.01)a (4.47+0.01)c  (16.11£0.02)a (16.52£0.01)bc  (3.02£0.12)a  (14.67+0.01)a
T4 (25.1840.05)b (18.94£0.04)b (4.19+0.02)d  (13.23£0.06)c  (16.26£0.12)bc  (2.48+0.25)b  (14.25+0.04)b
T5 (24.9040.02)c (17.04+0.04)e (4.10£0.02)d  (12.0540.14)d (15.35£0.23)cd  (2.40+0.05)b  (13.94+0.14)c
(P<0.05)
CK 2017 2018 T3 15.98%
3.79% CK TI T2 T4 TS5 79.35% 22.08%
946% 6.08% 938% T3 T4 T5 T2 TI 13.57% 21.98% 34.06% 2018 T3 T2 TI
CK 2017 T3 T4 T5 CK T3
25.53% CK TI T2 16.11% CK T1 T2 T4 T5
T4 T5 038% 3.11% 2.74% 2.24% 2.49% 78.21% 14.83% 13.53% 21.77% 33.69%
2018 T3 25.63% T2 T1 T3 T4 T5 CK
CK Tl T2 T4 T5 9.46% 5.46% 3.67% 2018 15
1.99% 3.13% CK 2017 T2
0
T3 T4 T2 TI TS CK 17.88mg/g CK T1 T3 T4 T5 28.73%
0 0 0 0
017 T3 50.14% 6.43% 11.12% 12.95% 19.84% 2018 T2
1841mg/lg CK T1 T3 T4 TS
CK TI T2 T4 TS 24.47% 17.50%
28.56% 6.85% 11.44% 13.22% 19.93%
15.02% 7.41% 2024% 2018 T3
T3 T4 T5 T2 Tl CK
2028% CK TI T2 T4 TS
T3 T4 T5 CK
23.36% 1622% 13.93% 7.07% 19.019
% % % % % 2017 T3 2.96 mg/g CK
TI T2 T4 T5 56.61% 54.17% 43.00%
CK 2017 CK T1I T2 T3 T4 T5 2542% 29.82% 2018 T3 3.02
CK mg/lg CK TI T2 T4 TS 58.95%
5.24% T1 T2 T3 T4 TS5 CK 8.21% 48.77% 38.90% 21.77% 25.83%
15.46% 16.41% 20.80% 21.76% 2018 CK T3 T4 T5 T2 Tl CK
T1 T3 T2 T4 T5 2017 T3 14.55 mg/g  CK
CK 529% T1 T2 T3 T4 TI T2 T4 T5 113.97% 20.35% 14.93%
TS CK 8.32% 16.45% 15.50% 20.79% 2.90% 5.28% 2018 T3 14.67 mg/g
22.50% CK Tl T2 T4 T5 113.85% 20.15%

2017 T3 T2 T4 T1 T5 CK

14.88%

2.95% 5.24%
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24 TIEBNKRESESEEFEMMRREXME ) y=1 442.827x-2 979.933
4 R*=0.469 46.9%
P<0.05  0=0.05
(X)
x4 TEANBEES FER FEMSRNELEN

Table 4 Correlation coefficients of soil organic carbon content and yield and quality of ‘Cabernet Sauvignon’

0.685%* 0.579%* 0.798** -0.290 0.827%* 0.46 0.600%* 0.820%*

ok (P<0.05) “**» (P<0.01)
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