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Abstract: [Objective] The phenomenon of exposed kernel is very common with two main walnut culti-
vars ‘Wenl85” and ‘Xinxin2’ in Xinjiang, which affects both the appearance quality and the market
price greatly. In order to reduce kernel exposure rate and improve appearance quality, the different min-
eral elements were applied to two walnut varieties respectively. [Methods] In the shell-hardening peri-
od, the elements N, P, K, Zn, Ca and Mg elements were applied to two walnut varieties, respectively,
and after the fruit matured and the nuts naturally dried, the nut indexes were measured separately, which
included the numbers of exposed kernel, the average nut weight, the kernel weight, the shell thickness,
the kernel percentage and so on, to study the effect of different elements on nut quality. [Results] There
was a significant effect of different elements on the quality with two walnut varieties. Among them, K,
Ca and Mg could improve the average nut weight of ‘Wen185” significantly, with the single nut weight
reaching 13.76-14.43 g, increasing by 6.50%-11.69%. There was no significant difference in average
nut weight between N and Zn treatments, but P element could reduce the average nut weight with
‘Wen185 . The kernel weight of ‘Wen185" could significantly increase by 8.09%, compared to that of
Control with the treatment of K element. However, the difference was not significant between N, P, Zn,

Ca and Mg elements as well as control. Spraying with K, Ca and Mg elements all could improve the
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shell thickness with ‘Wen185” and reduce the exposed kernel rate significantly, with the exposed ker-
nel rates decreasing from 28.00% (control) to 0.05%. Spraying with N, P, K, Zn, Ca and Mg elements
could improve the average nut weight of ‘Xinxin2’ significantly, and the single nut weight with the
treatment of Mg element was higher than that with the treatments with N, P and Ca significantly, but the
difference was not significant between Mg as well as K and Zn. Spraying with N, P, K and Zn elements
could improve the kernel weight of ‘Xinxin2’ significantly, increasing by 5.11%-9.16%. Spraying with
six elements could increase the shell thickness of ‘Xinxin2’ significantly and reduce exposed kernel
rate of ‘Xinxin2’ significantly, and the effect of spraying with N, K, Zn, Ca and Mg elements on in-
creasing the shell thickness was significantly better than that with P element. The effect of Mg element
on reducing exposed kernel rate was significantly higher than that of N and P elements. The shell thick-
ness was different in the same azimuth under different processing methods, spraying with P, K, Zn, Ca
and Mg elements could improve the shell thickness with ‘Wen185’, among which K and Ca element
treatments were more obvious, the maximum shell thickness could increase by 42.86%. Spraying with
N, P, K, Zn, Ca and Mg elements could improve the shell thickness with ‘Xinxin2’, which reduced the
exposed kernel rate, and the effect of spraying with Zn and Mg elements was obvious particularly, with
the shell thickness increasing by 162.50%. The shell thickness of nuts from the upper canopy was signif-
icantly higher than those from the lower canopy. The shell inside the crown of the tree was the thinnest
and the occurrence of exposed kernel was the most grievous. The distribution of exposed kernel rate on
a canopy showed in an ascending order: eastern>>southern>western>>northern and inner canopies.
[ Conclusion] The occurrence of exposed kernel was serious in Xinjiang walnuts, which was commonly
affected by the variety characteristics, fertilizers and light conditions. Except for strengthening pruning
management in production, some elements should also be sprayed, such as K (0.3% K,SO.), Ca [0.5%
Ca(NO:s),], and Mg [1% MgSO.- 7TH.O] respectively to improve the nut weight, kernel weight, shell
thickness, and reduce the exposed kernel rate significantly, so as to improve the yield and quality.
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Table 1 Effect of different element fertilizer on the quality of ‘Wen185’ walnut

e [ET T T I i % %
Treatment method Fruit weight/g Kernel weight/g Shell thickness/mm Exposed kernel rate/%  Rupture rate/% Kernel percent/%
N 12.88+1.09 be 8.9740.52 bed 0.59+0.05 d 51.0+12.0 a 19.0+6.0 a 68.0+£11.0 ab

P 12.10+0.84 ¢ 8.54+0.42 d 0.66+0.04 ¢ 41.0£7.0 b 15.0£2.0 a 72.0£5.0 a

K 14.43+0.65 a 9.62+0.33 a 0.79+0.06 a 3.0£4.0d 17.0£7.0a 67.0£2.0 b

Zn 12.64+0.66 be 8.76+0.46 cd 0.71£0.07 b 5.0+£5.0d 21.0£12.0a 69.0+2.0 ab

Ca 13.76+1.15a 9.31+0.48 ab 0.79+0.04 a 0.0+1.0d 13.0+11.0 a 65.0£1.0 b

Mg 13.98+0.62 a 9.09+0.40 be 0.75+0.04 ab 3.0+£5.0d 20.0£9.0 a 65.0£1.0b

Xf I Control 12.9240.65 b 8.90+0.37 bed 0.62+0.03 cd 28.046.0 ¢ 17.0£12.0 a 69.0+1.0 ab

e AFRNG PRS2SR (p<0.05). T,

Note: Different small letters indicate significant difference at the 0.05 level. The same below.
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Table 2 Effect of different element fertilizer on the quality of ‘Xinxin 2’ walnut

AbFRTT i LS it i Fe)E FRlox ERE:S HA=E
Treatment method Fruit weight/g Kernel weight/g Shell thickness/mm Exposed kernel rate/% Rupture rate/% Kernel percent/%
N 12.21+0.39 ¢ 7.00+0.16 be 1.05+£0.07 a 10.0£5.0 b 1.0£2.0b 56.0£2.0b
P 12.30+0.54 be 7.27+0.19 a 0.95+£0.10 b 12.0£9.0 b 0.0+0.0 b 59.0+1.0 a
K 12.74+0.61 ab 7.24+0.25 ab 1.04+0.06 a 6.0+4.0 be 0.0£0.0 b 56.0£1.0b
Zn 12.40+0.53 abc 7.08+0.14 abc 1.09+0.07 a 7.0+8.0 be 10.0+7.0 a 56.0+:2.0 b
Ca 12.16+0.32 ¢ 6.87+0.34 cd 1.10+£0.06 a 6.0+4.0 be 1.0+£2.0b 57.0£2.0 b
Mg 12.82+0.25 a 6.91£0.25 cd 1.08+0.10 a 1.0+£3.0 ¢ 2.0+£3.0b 54.0+2.0 ¢
Xf I Control 11.21+0.51d 6.66+0.32 d 0.87+0.05 ¢ 23.0£10.0 a 3.0£4.0b 59.0£2.0 a
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Table 3 Effect of elemental fertilizer on the ‘Wen185’ walnut shell thickness in different directions mm
J7{¥ Orientation N P K Zn Ca Mg Xt Control
?EJ:Upper east 0.60+0.10 a 0.67+0.09 abc 0.83+0.10 abc 0.63+0.05 be 0.78+0.10 be 0.68+0.11 b 0.66+0.11 a
5 _L Upper south 0.62+0.09 a 0.69+0.10 abc 0.90+0.06 a 0.63+0.09 be 0.82+0.10 abc 0.73+0.10ab  0.66+0.10 a
74 I Upper west 0.67+0.06 a 0.68+0.12 abc 0.79£0.07 bed  0.79+0.07 a 0.81+0.10 abc 0.73+0.12ab  0.63+0.06 a
1t Upper north 0.65+0.08 a 0.73+0.09 ab 0.82+0.09 abc ~ 0.80+0.11 a 0.85+0.10 ab 0.76£0.13ab  0.65+0.11 a
i _I- Upper middle 0.59+0.11 a 0.75+0.07 a 0.88+0.11 ab 0.70+0.06 abc 0.90+0.13 a 0.77£0.10 ab ~ 0.63+0.08 a
7= T Lower east 0.59+0.06 a 0.62+0.09 ¢ 0.74+0.12 cd 0.73+0.11 ab 0.73+0.12 cd 0.71£0.11 ab  0.64+0.10 a
T Lower south 0.60+0.10 a 0.64+0.07 be 0.82+0.07 abc 0.59+0.13 ¢ 0.77+0.15 be 0.81+0.15a 0.64+0.10 a
75~ Lower west 0.66+0.09 a 0.66+0.11 abc 0.71+0.12d 0.78+0.12 a 0.73£0.11 cd 0.71£0.09ab  0.57+0.07 a
JtF Lower north 0.60+0.12 a 0.62+0.09 ¢ 0.82+0.07 abc 0.72+0.24 ab 0.79+0.09 be 0.80+0.11ab  0.62+0.12 a
1~ Lower middle 0.46+0.09 b 0.59+0.06 ¢ 0.71+0.07 d 0.65+0.12 be 0.78+0.07 be 0.74+0.11ab  0.58+0.12 a

x4 TERIEXMHEH 2 ZRARAREEE NS

Table 4 Effect of elemental fertilizer on the ‘Xinxin2’ walnut shell thickness in different directions mm
77 3% Orientation N P K Zn Ca Mg X} B Control
% I Upper east 1.16+0.09 ab 1.04+0.18 ab 1.10+£0.11 ab 2.31£0.51 a 1.16+0.15a  1.52+0.18 a 0.88+0.19 a
F4_I Upper south 1.23£0.08 a 1.08+0.19 a 1.00£0.12 ab 1.83+0.60 b 1.09£0.22a  1.42+0.28 ab 0.92+0.25 a
Pt I Upper west 1.03£0.21 be 0.86+0.18 bed 1.02+0.17 ab 1.34+0.15 cde 1.22+0.13a  1.52+0.13 a 0.83+0.28 ab
Jt_E Upper north 1.01£0.18 be 0.99+0.26 ab 1.01£0.14 ab 1.56+0.17 bed 1.0740.13a  1.40+0.13 abc ~ 0.94+£0.21 a
‘:PJ:Upper middle 1.13+£0.14 ab 1.06+0.18 ab 1.1240.10 a 1.51+0.19 bed 1.11+£0.26 a 1.45+£0.20 a 0.87+£0.15 a
% T Lower east 1.08+0.20 ab 1.03£0.19 ab 1.09+0.09 ab 1.60+0.37 be 1.0840.19a  1.44+0.17 ab 0.84+0.22 ab
B~ Lower south 0.96+0.22 be 0.78+0.16 cd 0.94+0.22 b 1.74+0.42 b 1.03£0.16 2 1.21+0.20 cd 0.67+0.17 b
P Lower west 1.00£0.25 be 0.75+0.17 d 1.00£0.23 ab 1.20£0.17 de 1.15£0.14a  1.22+0.16 cd 0.79+0.22 ab
JE°F Lower north 0.85+0.20 ¢ 0.85+0.23 bed 1.00£0.16 ab 1.47+0.28 bed 1.01£0.29a  1.26+0.13bcd  0.93£0.11 a
1~ Lower middle 1.00+0.22 be 0.96+0.12 abc 1.08+0.12 ab 1.08+0.21 ¢ 1.11£0.27a  1.13+£0.25d 0.86+0.15 ab
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