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Effects of Reduced Fertilization on Yield, Nutrient Uptake and
Soil Nutrient Residue of Grape

LU Zhongwei' ,GUO Zhanling” ,ZHANG Ke' ,WU Wenying' ,LOU Yusui', YANG Zhanping
(1. Horticulture Research Institute, Henan Academy of Agricultural Sciences,Zhengzhou 450002, China; 2. Institute

of Plant Nutrition & Resource and Environment, Henan Academy of Agricultural Sciences,Zhengzhou 450002, China)

Abstract; In order to realize the sustainable development of green ecological production of grape, four
fertilization modes, CF ( farmers’ habitual fertilization, three times application ) , RF (30% reduction of
CF ,three times application) ,SF (nitrogen, phosphorus reduction and potassium increase of CF,two times
application ) ,RSF(30% reduction of SF,two times application) ,were set up by field experiments to study
the effects of reducing fertilization amount and frequency on Shine Muscat grape yield , nutrient uptake and
soil nutrient residue. The results showed that RF, SF and RSF could increase the fresh fruit yield
compared with CF and decrease the water content of grapes, increase the absorption of nitrogen,
phosphorus and potassium in leaves,reduce the residue of nitrate nitrogen in one meter soil profile. SF and
RSF could significantly increase soil available potassium residue in 60 cm soil profile. Among them, RF
was the best fertilization mode, which increased the fresh weight of grape fruit by 3. 1%, decreased the
moisture content by 1. 0 percentage points,increased the absorption of nitrogen , phosphorus and potassium
of leaves by 13.9% ,22.7% ,14. 0% ,increased the absorption of potassium of fruit by 2. 5%, decreased

nitrate nitrogen residue in l-meter soil by 16. 4%, and decreased available phosphorus and potassium
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residues by 16.6% and 12.7% in 60 cm soil profile. Therefore , reasonable reduced fertilization can not

only reduce fertilizer input and production cost, but also increase grape yield and nutrient absorption,

reduce soil nutrient residue,and can be applied in production.
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KBtk 22 WA, 4R F ¥ AR 14,2 °C, TG FE
220 d,44F H BB H] 29 2 400 h, 4F 2K B 649. 9
mm, TR R AL S R 12,9 g/ke,
SRAGE0.94 g/kg, HAF rERIWEK 1, TIER
#.0~20 ¢cm,1.43 g/cm’;20~40 em, 1. 52 g/em’;
40~60 cm,1.49 g/cm3;60~80 cm,1.43 g/cm3;80~

100 cm, 1.38 g/em’, FEHESRMF R4,
£1 HEEMEA

Tab.1 Soil fertility mg/kg
LJZREE/ em AR R A
Soil depth Available N Available P Available K
0~20 108.0 8.2 133.0
20~40 168.0 42.7 187.0
40~ 60 140.0 21.4 144.0
1.2 Rt

I E 4 e BB ER 3R,/
A 6 mx9 m,FEHLIX A HEF , &3 1(CF) . % M
JIES, 3 3k S b R A AR AT A9 Y Hb A R ST BRI, 2 A
1 350 kg/hm” , %3 3 WJiti A ; 4L 2 (RF) ;& K0 jiti iR
W 30% , 52 A I8 945 kg/hm’®, 4y 3 Wit A ;AL FE 3
(SF) . 1k i BT , 52 4 I8 900 kg/hm”, i R 1 450
kg/hm® |73 2 Wi A ; 40 i 4 ( RSF) . faj 1k Jiti AE U8 &
30% , %2 A5 HE 630 kg/hm’, B FR 4 315 kg/hm?*, 43 2
Yits A, FL ARt AE s (] B it A & L3 2, 4 S Ab R
HERE 423 F AT HLAE 20 000 kg/hm® & & AL (N-P,0, -
K,0,14-16-15) MR A (K,0,54%) ., X5 %k F
2 b o Shy BH G BUBE, B %% B S 2 250 BE/hm®, B BE
1.5m f70E 3.0 m, = S48 AR/ N4 /NX
JB) 45 B — B,
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Tab.2 Fertilization frequency and amount of different treatments kg/hm?
fib 7 16 H4H) H52 (6 H26H) H3W(TH13H) Jesan
Treat- First Second Third Total
ment N P,0; K,0 N P,0; K,0 N P,0; K,0 N P,0; K,0
CF 63 72 68 63 72 68 63 72 67 189 216 203
RF 44 51 48 44 50 47 44 50 47 132 151 142
SF 126 144 135 243 126 144 378
RSF 89 101 95 169 89 101 264
1.3 MEMBRFE TS, SR 20 FELRLAN 15 R b il K R
1.3.1 REAF FEASIBKE TRERLBKRK  ENPKAEE,

W e @ R T, AR R A /N KRN — 1
3 RBE BEHLR T 20 BURORL, I 5 HORL 5T 5 7 AL
P N ORERN S — 9 B b R AL Y R B
B mp U s o A A 2R S K m e A T B

1.3.2 X3 A54%F HERAWRE I m WHHE
FEAN B 20 em — 2, D E B )2 1 I AR A 3RS |
B AR T 0~100 em R AY A A 5k @
i ,0~60 cm T IAREAHE AR, LIRSS
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Fig. 1 Effects of different treatments on grape fruit

development
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Tab.3 Effects of different treatments on grape yield

e %i@iﬁﬁzﬁ/ RS T‘ﬁﬁﬁﬁ/ %%;iﬁ/k;%/%
Treatment metkfishhmwzl‘ght Fru(ii(i/r?n;/e?ght r:;;;::ter
CF 14 386+192b 3 035+40b 78.9
RF 14 826+ 145a 3 279+32a 77.9
SF 14 829+211a 3 183+42a 78.5
RSF 14 751+109ab 3 230+24a 78. 1

L RS Rl NG SRR FR R 22 5 W 3 (P<0.05) , R,

Note: Different lowercase letters in the same column indicate signifi-

cant difference at 5% level,the same below.

2.2 AELEEEFSREERZ N

M 4 AT LU A A SR B B R A Y TR
W 3B LA R LR AL, X B 1 WSO X AT
A A I A E IR AE 13.9~15. 2 kg/hm®, CF
e, A 3 AN A B 25 S 2 LAt 3 S b H R 22
SN B AE 3.0~3. 2 kg/hm®, 4b B ] 22 57
AN 2 RS s B AR 27. 8 ~29. 1 kg/hm®, RSF 4b
PR, 5 RF SF A0 25 B3 5 CF A B2 57 A
B IR FRE AR B DA RCR 3 O A B
W A X B, M A i AE 22.3 ~25.5
kg/hm® CF ZbBH4MK, 5 RF K SF Ab #2733 5
RSF b3 22 52 AN (i 2 s Wl WA B 7E 2.2~ 2. 7 kg/hm”,
CF Ab¥EY5 RF J SF AbH 24 5 W 3%, 5 RSF 257 A
I RETE 5.7~6.7 kg/hm® , CF Ab B AIG , 5 H
fb 3 ASAbEE2E S 2 T LAZE A SR SR X 5 A
FIW I, 4 A it AE AR 3 RF &b B 3% 43 A 5 A /D
M R X A v, R e AR AL B

4 AAREWNHEFRIMMHAFSREEHN G

Tab.4 Effects of different treatments on nutrient absorption of grape fruit and leaf kg/hm?
PG WS Fruit I F Leaf
Treatment N P K N P K
CF 15.2+0. 5a 3.2+0.05a 28.4+1. lab 22.3+1.0b 2.2+0. 10b 5.7+0.30b
RF 13.9+0.4b 3.0+£0. 15a 29.1+1.0a 25.4+2. 1a 2.7+0.09a 6.5+0.25a
SF 14.2+0.3b 3.2+0.01a 28.8+0.9a 25.5+1.5a 2.7+0.12a 6.7+0. 14a
RSF 13.9+0. 6b 3.2+0.08a 27.8+1.8b 23.4+2.0ab 2.4+0.07b 6.4+0.42a
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2.3.1 AEAR ME 2 9T LLE Y, FHOG B 4 1L
I AR LR E A A S R AE 34.8~109. 9 mg/kg, %5
Aib B ] 22 S W I Hidh 20~ 40 em S HORSE 7 60 ~
100 em W LEHWART REMAMSR, BES o
LA 1,0~ 100 em K i 25 A 5% B & 78 791. 3 ~
1 005. 1 kg/hm®, Hir CF Al SF &b 45w, 5 Hofth b
2GR RREESA B SRS RS R O
KM R, E 2 IEM KR, M RECH

0. 611, AT A&l ZUIE 8 A B & 2 il b i S A
BRI A S, RF & RSF AL B AU $ A B &
FHRT R , i A E 5k B /D W AT A XS 42 4

2.3.2 ks acdr K 3 ATLIA ) A I
P, A B A E A PTE 0~40 em, Hp 0~
20 cm AT HTE 27. 6 ~44. 7 mg/kg,20~40 em H A%
HAE 35.7~53.5 mg/kg,40~60 cm H & HRAE 0.4~5.2
mg/kg, I 6 FTLLEH ,0~60 cm + 4 i 3 8% 4%
B M N CF>RF>SF>RSF ,RF I SF 2 5 A W 3 |
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HHAbA R B E, NE 4 TREWL, L2
WA BAE 106.2~560. 2 mg/kg, il 0~20 em %
&L 7E 212.4~560. 2 mg/kg;20 ~40 cm AH X EAK, 76
129.3~151.4 mg/kg;40~60 cm ffiK, 7E 106.2~129. 4
mg/kg, Ui B/ A AR RS B IR )2 M £ —
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Fig.2 Nitrate N content in different soil depths
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Tab.5 Soil nitrate N residue of different

treatments kg/hm’
b B AMEA B {EESFARG AR
Treatment Total N fertilizer input Residual nitrate N
CF 189 1 005.1+43.2a
RF 132 840.4+22. 1b
SF 126 981.4+21.4a
RSF 89 791.3+16.2b
TR B/ (mg/kg)
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Fig.3 Available P content in different soil depths
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Tab. 6 Soil available P and available K amount

of different treatments kg/hm*
pLg:l PR BEAR B TSCET R B
Treatment Residual available P Residual available K

CF 306.2+10. 1a 1 608. 1+£30. 2¢
RF 255.3+7.2b 1.404.3+31. 1d
SF 237.4+12.1b 2 308.9+42. 4a
RSF 192.4+8. 2¢ 2 133.3+56.4b

PR B B ly SF>RSF>CF>RF (% 6) ,SF 1 RSF
Aok P i S = Hp B0 RE A9 P e o
T R/ (mg/kg)
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Fig.4 Available K content in different soil depths
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