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Effects of Nitrogen,Phosphorus and Potassium Formula Fertilizers
on the Yield and Quality of Walnut Fruit

LIU Du-ling.ZHANG Bo-yong,PENG Shao-bing, LIU Chao-bin" ,LI Xing,XUE Zhi-qiang
(College of Forestry , Northwest A&F University ,Yangling , Shaanxi 712100, China)

Abstract: Effects of nitrogen (N),phosphorus (P) and potassium (K) formula fertilizers on the yield and
quality of walnut fruit were studied. Trees of 7-year-old “Liaohe 4”,an early fruiting walnut cultivar were
used as experimental materials to be fertilized during its germination period,young fruit development peri-
od and shell hardwood forming period. The yield and fruit nutrient content were measured before fruit har-
vest. The results showed that different N, P and K fertilizations had significant effects on the yield per
crown unit, single fruit weight,and kernel rate, but they had no significant effect on the contents of fatty
acid, protein and fat. The unit crown yield,fruit weight and linoleic acid content of the treatment 1 were the
highest,in which the amounts of fertilizers applied to per tree were N : 345 g,P : 345 g,K : 345 g,fertiliza-
tion ratio was N : P+ K=1:1 : 1,the combination was N, P,K,. Kernel rate, unsaturated fatty acids and
protein content of the treatment 4 were the highest,the amounts of fertilizer to per tree were N ¢ 690 g, P
: 345 g,and K ¢ 0 g,fertilization ratio of N ¢ P+ K=2: 1 : 0,the combination was N,P,K,. The content of
linoleic acid,fat content of the treatment 7 were the highest,the amounts of fertilizer to per tree were N :

690 g,P: 172.5 g,and K ¢ 172. 5 g , fertilization ratio was N : P : K=4 : 1 : 1, the combination was
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N,P,K,. There was a significant positive correlation between N fertilizer and the unit yield of crown and

linolenic acid,a significant positive correlation between P fertilizer and kernel rate, but not significant corre-

lation with each quality index. There was a significantly positive correlation between K fertilizer and unit

crown yield, saturated fatty acids showed a significantly negative correlation.

Key words: walnut; NPK; formula fertilization; yield; quality
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Table 1 Test scheme for fertilization of walnut

(pure N,P,K Amount/strain)

MBS KFAE N(g) P(g) K(g)

1 N; P, K, 1(345) 2(345) 2(345)
2 N2 Py K 2(690) 0 2(345)
3 NP3 K, 2(690) 3(517.5) 2(345)
4 N P: K, 2(690) 2(345) 0

5 N, P, K, 1(345) 1(172.5) 2(345)
6 N, P: K, 1(345) 2(345) 1(172.5)
7 NP K, 2(690) 1(172.5) 1(172.5)
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LB S M A P (GB/T 22223-2008) 52 .
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Table 2 Yield of walnut under the different fertilizing treatments

Bellidrm (P=0.190>0.05) . F H H & & (P=
0.756>0.05)EZ R A EE,
x3 AEEELAENZREARJEHSEZMN

Table 3 Effects of different fertilizing treatments on the content

(7 52 R 7= gz 3 i)
wagy O abE AR
1 176.91+26. 32a 57.37+8.47 b 14.56+1.82 a
2 153.51+28.74b 57.06+9.67 b 12.46+2.17 be
3 136. 37423, 46¢ 58.67+10.52a 12.33+1. 88 be
4 129.494+18.75d 60.7147. 26a 11.714+1.73 ¢
5 95.77+22.09 g 58.59+9.08a 12.68+2.01b
6 119.14+25. 23f 57.36+11.27b 14.26+2.36 a
7 123.68+19. 26e 54.65+8.31b 13.94+1.92 a

FE PR R P<<0.5 KEXLR B2,
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2.2.1 FRGIELESBEREGR WA EWH
W R 3 AT T AN B AR AR AE 17, 2
~20.59 g/100 g, HHr, Ab ¥ 4 £ 75 (20.59/100 @),
JE 17 & FE#E 58. 89~69. 27 g/100 g, H kb 7 &
(69,27 g/100 @), Ty 225045 R Won , A ) b 21

of protein and fat in walnut (g/100 g)
4k B9 4 5 =, i g
1 17. 20 63.63
2 18.53 58. 89
3 19. 67 62.65
4 20.59 66.91
5 17.67 62.94
6 17.32 68.69
7 17. 24 69. 27
2.2.2 FRAERLZTZMIEFRASE a1

Fe A LA T AR R ARG U R B i ES. 1800~
9. 48 %% , ANYRLFN i B R 75 1 #F 90. 5296 ~91. 82% . Ab
T2 RS R S A (9. 48 %0) JEEA R & (6. 50 %)
B Kb FE 6 RIS & B (3. 2090 e . AR PR 4 AR
FUIE WG B2 & & (91.82%) fie i Ab L 6 I R & &
(18. 14 %0) f i » AL B 1 37 iR 7% 2 (68. 38%0) Fe i »
AbFR 7 WRRIR & (11, 33%0) et o A6 AN I I R
IR B EEAE 14, 96 %0 ~19. 97 %, W3 R & H# AE
69. 92% ~ 75. 04%, W RR R % & £ 10.02% ~
12.38%.,
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Table 4 Effects of different fertilizing treatments on the content of fatty acids in walnut

fig ViR 2853/ o
Ak B TR 7 B2 AN 7 B2
AR B 2 Bt R RIAT R R it
1 5.84 3.04 8.88 13.61 68. 38 9.13 91.12
2 6. 50 2.98 9.48 13.79 66. 47 10. 26 90. 52
3 5.98 3.09 9.07 14.83 65. 74 10. 36 90. 93
4 5.56 2.62 8.18 15.71 65.5 10. 61 91. 82
5 5.99 3.15 9.14 15.72 64. 98 10.16 90. 86
6 6. 04 3.20 9.24 18.14 63. 46 9.16 90. 76
7 5.62 2.88 8.50 14.54 65. 63 11.33 91.50
BFEMP) 0.187 0.268 0.150 0.242 0.765 0. 754 0.150

2.3 N.P.K 5#&thi=E K mBistriE Xt o5

2.3.1 N.P.K 5= imagmit MNES
RRIAE BT PR A 1 I A OG, A G
FHBCM 0.838; 5 N B2 AR B3 1EAHC, ML REH
0.255; 5 KBS B G MR BN —0. 452,
Ak B e e 7 A KO SR A 2 I A OG L A O &R
B 0.901; 5 NJIE & & 2 EAH G MR R

0.554; 5 P RS AN B & A M C R B0 —0. 291,
%5 N.P.K 5&#r-2Eirmmsi

Table 5 Correlation between N,P,K and walnut yield index

7 R bR N P K
AR/ % 0. 255 0.838"*  —0.452

A IR/ (g e m?) 0.554* —0.291 0.901* *

HWex x FRWEZEME(P<0.01), »x FREZEHML(P<
0.05). T,
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26 J1,N 5V RRER 22 18] 52 2 28 IE AR OC MO R B h
0.821, 5 A & & & IEAHE A& R M0, 637,
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Ko K5 AR 5 R 5 5 P A O A G &R
B 0. 758 SR W B OIS A5G R B —0. 733,
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Table 6 Correlation between N,P,K and walnut quality index

Jib 7 TR IR R AR AL G 7 AR EH G e Wi
N —0.161 —0.185 0.821* 0.261 0.637 —0.04
P 0.284 —0.069 —0.265 0.284 0.337 0.31
K —0.458 0.406 —0. 306 —0.758" —0.389 —0.733
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