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Abstract: [Objective] This experiment was conducted to study the effects of different ratios of com-
pound leaves to fruits on the nutritional storage and fruit quality of Xinxin 2 walnut. The aim was to ex-
plore the suitable loading capacity of Xinxin 2 walnut variety in production, and to provide theoretical
basis for efficient and high-yield cultivation of Xinxin 2 walnut. [Methods]Five treatments were set ac-
cording to the ratio of the number of compound leaves to the number of fruits on the fruiting branches (1:1,
2:1,3:1,4.1 and 5:1). At the same time, the CK (control) was set. The fruit and compound leaves of
the whole walnut tree were extirpated according to different loading capacity settings. The changes of
N, P, K nutrient storage in leaves, current shoots and root system and fruit quality were measured under
different loading capacity. [Results]The results showed that with the decrease of fruit loading capacity,
the leaf P and K mass fractions increased correspondingly. At the same time, the leaf P and K mass frac-
tions with the treatment of 5: 1 were all significantly higher than those of other treatments, which
reached 2.48 g-kg' and 13.30 g- kg, respectively. The N mass fraction, leaf area, and dry and fresh
weight per 100 leaves reached the peak value when the ratio of compound leaves to fruit was 4: 1,
which were 9.48%, 49.54%, 23.48% and 14.13% higher than those of CK, respectively. There was no

significant difference in leaf chlorophyll contents among 4:1, 3.1, 5:1 and 2: 1 treatments, but they
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were all significantly higher than CK and 1:1 treatment. However, with the decrease of fruit loading ca-
pacity, there was no significant difference in the ratio of length to width and the ratio of dry weight to
fresh weight per 100 leaves. The annual growth, N, P and K mass fractions and total polysaccharide con-
tent in current shoots all gradually increased with the decrease of loading capacity. And the annual
growth of current shoots reached 9.40 cm and 9.34 cm with 4.1 and 5: 1 treatments, which were
31.28% and 30.45% higher than those of CK, respectively, and there was no significant difference be-
tween the two treatments. The P mass fractions with 41 and 5: 1 treatments were not significantly dif-
ferent. The N mass fraction (11.20 g-kg"), K mass fraction (5.45 g-kg') and total polysaccharide con-
tent (82.00 g-kg") in current shoots with 5: 1 treatment were all significantly higher than those with oth-
er treatments. The results showed that the single fruit weight, kernel percent, protein and vitamin E con-
tents significantly increased with reducing the loading capacity. The single fruit weight increased by
21.62%, the protein increased by 9.64%, and the vitamin E content increased by 11.11%, compared to
CK. However, the fat content in nuts decreased gradually with the decrease of loading capacity, and
there was a positive correlation between them. With the change of loading capacity, the quality of wal-
nut kernel was not significantly different among the treatments. The root trait was affected significantly
by different ratios of compound leaves to fruits. The annual root growth, N, P and K mass fractions and
invert sugar content in new roots all increased gradually with the decrease of loading capacity, and
reached the maximum when the ratio of compound leaves to fruit achieved 4: 1. At the same time, the
annual root growth per cubic meter reached 89.06 cm, the N mass fraction reached 12.40 g- kg, the P
mass fraction reached 1.74 g- kg, the K mass fraction reached 3.88 g- kg, and the total polysaccharide
content reached 90.00 g - kg'', which were 19.02%, 49.40%, 89.13%, 12.14% and 21.62% higher than
those with CK, respectively.[Conclusion]The N, P and K mass fractions and total polysaccharide con-
tent in new root and current shoots all increased gradually with the decrease of loading capacity. Consid-
ering the factors of fruit quality and nutritional storage balance, the tree nutritional status and fruit quali-
ty of Xinxin 2 walnut were better when the ratio of compound leaves to fruit was adjusted to 4: 1, which
could be regarded as the suitable loading capacity of Xinxin 2 walnut in production.
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Table 1 The Loading capacity under different ratios of

compound leaves to fruits

LR S A

Treatment method Compound leaves: Fruits
JFE T Treatment | 11

LT Treatment [T 2:1

AT Treatment [11 301

LIV Treatment [V 4:1

WLV Treatment V 5:1

XTI CK 1.86:1.00
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Table 2 Effects of different loading capacity on leaf

nutrient content of Xinxin 2

%jiment wND/(g-kg") w(P)/(g-kg") wlK)/(g-kg") SPAD

11 19.40+£0.05¢ 0.88+0.01 ¢ 8.50+0.06 d 47.22+0.98 ¢
2:1 20.90+0.07d 1.38+0.00d 9.90+0.07 ¢ 53.75+0.46 a
301 21.10+£0.26 d 1.60+0.01b  10.10+0.10 ¢ 53.67+0.62 a
41 25.40+0.06 a 1.62+0.01b  10.40+0.05b 54.72+0.45a
501 2450+0.11b 2.48+0.02a 13.30+0.04 a 53.35£0.24 a
CK 23.20£0.05¢ 1.51+0.01 ¢ 10.00+0.08 ¢ 51.43+0.83 b

EARNG FREORZR R (p < 0.05). T
Note: Different small letters indicate significant difference at the

0.05 level. The same below.
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Table 3 Effects of different loading capacity on leaf trait of Xinxin 2

] T, ik Kl F B T I H
Treatment Area/cm’ Perimeter/cm Length-Width ratio ~ Shutter fresh weight/g ~ Shutter dry weight/g ~ Dry-fresh leaf ratio/%
101 101.44+3.49d 83.03+4.66 ¢ 1.39+0.09 a 212.71+44.27d 74.03+£3.18 ¢ 34.88+0.97 a
201 109.61£2.98 d 97.70+£2.60 b 1.40+0.04 a 236.48+5.52 ¢ 85.15+3.46 be 35.50+1.47 a
301 122.90+2.82 ¢ 112.10+£5.63 a 1.41£0.03 a 263.38+6.29 b 96.95+£5.24 b 36.82+1.85a
41 158.17+4.41 a 89.23+4.47bc  1.43+£0.05a 291.77+6.12 a 111.394+4.65 a 38.21+1.68 a
501 139.50+4.01 b 77.61+4.48 ¢ 1.43+0.05 a 252.89+5.66 b 96.14+3.49 b 38.02+0.88 a
CK 105.77+3.87 d 79.90+3.19 ¢ 1.4240.03 a 255.65+5.09 b 90.21+£3.49b 3530+1.42a
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Table 4 Effects of different loading capacity on new branches trait of Xinxin 2

e K METE ZF %L A2 %%i’i wCEHE
Treatment Growth The number The number Fruit set wND/(g-kg")  wP)(g-kg") w(K)/g-kg') Total sugar
length/cm of female bud  of male bud percentage content/(g-kg")

1:1 7.78+0.24 ¢ 1.83+0.31 b 4.00+0.58 b 3.83+0.48 b 6.90+0.06 f 0.59+0.03 ¢ 3.55+0.11 e 42.00+£0.40 d
2:1 8.57+0.18 b 2.17+0.31 ab 4.83+0.60 ab  4.83+0.65 ab 9.00+0.09 d 0.85+0.02 d 4.19+0.09 d 59.50+1.00 ¢
301 8.67+0.21 b 2.67+0.33 ab 5.17£0.48 ab  5.50+0.76 ab 9.80+0.07 ¢ 1.07+0.02 b 4.58+0.11 ¢ 66.00+0.50 b
41 9.40+0.26 a 2.83+0.31 ab 5.56+042ab  5.67+0.71 ab  10.20+0.06 b 1.414£0.04 a 5.14+0.15b 67.00+0.40 b
501 9.34+0.18 a 3.17+0.31 a 6.00+£0.68 a 6.50+0.72 a 11.20+0.06 a 1.46+0.01 a 5.45+0.10 a 82.00+0.50 a
CK 7.16+0.20 d 2.33+0.33 ab 4.67+0.33 ab  4.67+0.56 ab 8.00+£0.07 ¢ 0.94+0.05 ¢ 4.2340.08 d 66.00+0.50 b
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Table 5 Effects of different loading capacity on fruit quality trait of Xinxin 2
bR iz Rz gz FUR R (56 s 78
Treatment Vertical diameter/cm Transverse diameter/cm  Side diameter/cm  Fruit weight/g Kernel weight/g  Shell thickness/mm
1:1 4.06+0.04 ¢ 3.29+0.04 a 3.44+0.05 a 11.53£0.28 b 7.04+0.16 ab 0.91+0.01 b
2:1 4.14+0.04 abc 3.19+0.02 b 3.45+0.05a 12.84+0.23 a 7.48+0.06 a 0.934+0.04 ab
301 4.25+0.04 a 3.30+0.04 a 3.50+£0.04 a 12.81+0.27 a 7.35+0.23 a 0.9840.04 ab
471 4.20+0.02 ab 3.23+0.03 ab 3.37+0.04 ab 12.60+£0.24 a 7.17+0.14 ab 1.04+0.02 a
5:1 4.11£0.03 be 3.23+0.04 ab 3.37+0.04 ab 11.80+0.19 b 7.44+0.22 a 1.01£0.06 ab
CK 4.06+0.04 ¢ 3.18+£0.01 b 3.2940.05 b 10.36+0.21 ¢ 6.73+0.15 b 0.96+0.02 b
s CIRES % bk WORFIID R WS
Treatment Exposed kernel rate/%  Kernel percent/% Single plant yield/kg PI‘OtClI} content/ Fat co?tent/ VltammV‘E content/
(g-kg" (g kgh (mg-kg™"
171 20.42+1.35a 61.12+1.17 ab 10.84+0.62 ab 139.00+1.00 d 677.80+1.60 a 74.40+0.10 e
201 17.68+0.89 b 58.33+1.34 b 12.81+1.04 a 160.00+0.50 ¢ 655.00+4.40 b 79.40+0.30 d
3:1 12.75+0.82 ¢ 57.35+1.28 b 11.26+0.74 ab 180.00+1.20 a 645.00+1.10 ¢ 95.40+1.80 b
4:1 7.38+0.66 d 56.97+1.30 b 9.12+0.37 be 182.00+0.90 a 644.00+4.20 ¢  101.00+0.50 a
5:1 7.42+0.63 d 63.22+1.54 a 8.55+0.70 ¢ 180.00+0.90 a 625.00+3.20d  100.00+0.30 a
CK 19.08+0.81 ab 65.03+1.41 a 11.26+0.51 ab 166.00£0.60 b 646.00+2.20 ¢ 90.90+0.10 ¢
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Table 6 Effects of different loading capacity on root trait of Xinxin 2
Josil AR N B B wCEHD
Treatment Growth length/cm wN)/(g-ke?) wP)(g kg?) wK/(g ke?) Total sugar content/(g-kg")
1:1 61.17+£3.24 ¢ 7.70+0.04 f 0.74+0.01 e 2.9240.05d 65.00+0.70 ¢
2:1 61.71£2.84 ¢ 8.68+0.04 d 1.13+£0.01 ¢ 3.44+0.02 ¢ 75.00+0.60 ¢
301 71.06+3.00 be 11.22+0.41 b 1.12+£0.01 ¢ 3.62+0.05 b 73.00+0.60 d
471 89.06+4.87 a 12.40+0.16 a 1.74+0.01 a 3.88+0.03 a 90.00+0.30 a
501 81.65+4.95 ab 10.90+0.10 ¢ 1.36+0.02 b 3.80+0.04 a 82.00+0.50 b
CK 74.83£3.90 b 8.30+0.07 ¢ 0.92+0.01 d 3.46+0.04 ¢ 74.00+0.30 cd
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