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Effects of foliar spraying different plant Jiaosu nutrient
solutions on yield and quality of Orah
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Abstract: [ Objective ] This study aimed to investigate the effects of different plant Jiaosu nutrient solutions on yield
and quality of Orah, providing reference for Orah production and fruit and vegetable waste valorization. [ Method ] Diffe-
rent plant Jiaosu nutrient solutions were uniformly sprayed on leaves of Orah trees at the fruit expansion-ripening stage.

Y75 H#A:2026-02-04

E&WH : A E SV AT H (2023YFD1902800) ;) P4 2 £ 4T & i1l H (H:RH AB2509520001) 5 1 PH AL B2 B S A
BHI Y35 L 0 (AR 2026 YT150, B R 2026 YT148)

BE1ER : IKIEF(1982-) , hitps://orcid.org/0009-0002-1403-2380, IS 51 , =2 AT HIEALEMIFSE TAF, E-mail: zhangye@gxaas.net;
Jh KW (1976-) , https://orcid. org/0009-0005-9351-9120, 1+, #F 5% 51 , 2 B = + BEAL R 98 T 4F , B-mail: sutian-
ming04@163.com

FE—1EE £ (1984-) , https://orcid.org/0009-0000-8680- 1666, = 2 A% 2oV , 2 N F A h A= IR BEWFFE T4, E-mail : gxaas-
wyn@163.com



+1922 -

B R b ¥R

57 %

Plant Jiaosu nutrient solutions used on treatment A and treatment B were made from cull Orah fruits and discarded cab-
bage leaves, with an equal spray of purified water as the control treatment (CK). Relative chlorophyll content (SPAD
value) , nitrogen content, phosphorus content, potassium content, amino acid content in leaves and fruits, fruit yield
traits, and quality indicators under different treatments were determined. Correlation analysis was conducted on leaf indi-
cators, fruit mass, and fruit quality indicators. [ Result] The two treatments of spraying plant Jiaosu nutrient solutions
effectively increased the SPAD value of leaves, single fruit weight, and total amino acid contents in leaves and fruits,
which were significantly higher than those of CK (P<0.05, the same below) ; the treatment A exhibited better effects than
treatment B. Spraying plant Jiaosu nutrient solutions significantly increased the nitrogen content of leaves, but had little
effects on nitrogen content, phosphorus content, and potassium content in Orah fruits. Vitamin C content, soluble sugar
contents, total sugar content, and sugar-acid ratio were positive indicators affecting fruit quality. The four indicators of
treatment A were significantly higher than those of treatment B and CK; for treatment B, only the sugar-acid ratio was
significantly higher than that of the CK, whereas the other three parameters showed no significant differences compared
with CK (P>0.05). In terms of the negative indicators affecting Orah fruit quality (total acid content and crude fiber con-
tent) , treatment A had the lowest values of both indicators, which were significantly lower than CK. The correlation net-
work diagram of indicators showed that spraying Jiaosu nutrient solutions might affect the yield and quality of Orah fruits
indirectly by influencing SPAD value, nitrogen content, potassium content, and amino acid content of leaves. [ Conclu-
sion]Foliar spraying the two Jiaosu nutrient solutions increase yield and quality of Orah by influencing indicators such as
chlorophyll content, amino acid content, and Jiaosu nutrient solutions prepared from fruits of the same plant species show
better efficacy.
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Table 1 Basic physicochemical properties of soil in depth of 0-20 cm

HEAE D) R 3 — B0 6 A A IR A IR, Bk AT
P 2 mx4 m, FA 5 1050 Bi/ha, IR KRk 41
BEVELTHE, T B A Gl AR, BRIRIE ST
4, pH 5.6,0~20 cm IR T AT PE R LR 1.

IRAER DR ) 78 RURG DI A S A0l A R 7]
PRAL A SEER I F Y A B T A . ek, H R
EIEO E IR 31.0 g/L, WA 48.0 g/L, ML 5.7%,
#:87.8 mg/kg,¥F 12.1 mg/kg,5536.0 g/L, 5 12.3 g/L,
fE 1.1 gL, MEREN (LARDRIFACEY TEAR
I8\ BT ARG AL (FLIRR R+ BERETE ) 21.0x10"
CFU/mL. RHEFKEIE () VEFERH YR A R A
A A IR A i T5%. MY R EFRIRS IR
A (2012) ARFHE(2016) Y5 15, MR UEAE P R -
H kK B (mem:m)=3:10: 1 A4 FL B BC ), & %
90 d 5 #5 H o Hor  AE Y 2R E IR A A P R
(7.5 kg IR R +1.5 kg BALRR KAL) .30 kg H
KK 3 kg HEEME IR G Wl 45 s MY BER B R W
B 4 4 5B (7.5 kg £ 38 5% I +1.5 kg 2 3 R 7K 1
) (30 kg FI KK 3 kg HREME SR Al %o 2 FhiE
VI 22 B SR R FLRR T & 1 25 7 i 3 (P<0.05,
T EDAE , A p s w4 T 2 25 5 (P>0.05, T [A])
(%£2).
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HEZ AL 27 BB, 4540 34 B 38 B B A T AR A T o

P T A [ A T 25 R g, T IR SR
SRR, TERIARIBER RS T, A 108

R ARG (gke) BT RE(gke) TR (gke) BRES A (ngkg)  HAM TR (mgke) AP E(gke)
(cm) Total nitrogen  Total phosphorus  Total potassium Available nitrogen Available potassium Organic matter
Soil depth content content content content content content

0~10 0.63 1.77 421 52.52 381.11 11.74

10~20 0.54 1.06 4.07 52.26 248.61 13.13

R2 2HEMBERERRMS

Table 2 Components of two kinds of plant Jiaosu nutrient solutions

YRR EF pH HZHE(g/100 g) AKZl FLIRH AT 55 B 78 B Tk
Plant Jiaosu Crude (mg/kg) (x10” CFU/mL) (g/L) (g/L) (gL)  (mg/L) (mg/L) (mgL)
nutrient solution polysaccharide  Tea polyphenol Lactic acid bacterium Organic matter Calcium Magneium Ferric  Zinc  Silicon
A 3.94 0.25 926.00 1.40a 52.00 0.90 0.40 29.0 4.50 65.0
B 3.82 0.27 939.00 0.40b 56.70 0.90 0.40 31.0 5.20 67.0

[FIZNEE AN /NG P R oR 22 53 .35 (P<0.05)

Different lowercase letters in the same column indicated significant difference (P<0.05)
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Fig. 1 Effects of different treatments on SPAD value of Orah
leaves
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Table 3  Effects of different treatments on amino acid content
in Orah leaves (mg/g)

o Z;

IR Kb Treatment

Amino acid A B CK
KA Asp 5.90+0.10a  5.43+0.25b  5.37+0.15b
P24 BR Thr 2.6040.00a  2.47+0.58ab  2.37+0.15b
22 53R Ser 3.63£0.06a  3.40+0.00ab  3.27+0.23b
AR Glu 5.57+0.06a  5.20+0.00ab  5.00+0.35b
iz Pro 6.37+0.57 6.03£0.32 5.73+0.55
H& & Gly 3.6040.20a  3.33+0.15ab  3.27+0.16b
N2 Ala 3.00+£0.00a  2.80+0.00ab  2.60+0.00b
4R Val 2.83+0.58 2.80+0.00 2.60+0.20
FH A 2R Met 0.13+0.06 0.10£0.00 0.100.00
LR e 2.20+0.00a  2.17+0.06ab  1.97+0.15b
TEER Leu 437+0.06a  4.17+0.06ab  3.90+0.26b
%2R Tyr 2.27+0.16 2.17+0.00 2.17+0.00
RN Phe 3.10+0.10 2.97+0.15 2.87+0.15
2R Lys 3.83+0.06a  3.67+0.16ab  3.47+0.23b
2 4R His 1.20+0.00 1.20+0.00 1.13£0.16
HERR Arg 3.27+0.16 3.13£0.15 2.97+0.25
SR Total content  53.87+1.00a  51.03+0.76a  48.77+3.17b

AT B8 J5 AN 7] /N 7 Bk 7R 4k I R] 22 53 B8535 (P<0.05) o K 4~
6
Different lowercase letters in the same row indicated significant diffe-
rence between treatments (P<0.05). The same was applied in Table 4-
Table 6
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WbFEA CK ¥ T2 5 .

2.2.3 FRREAEMNRERARSZNGH R NK6
AT, TR Ak 3G TR A R S S LR B 1 R 5 A
JIrANTA], A PR S = HE P A Ab B A>3 B>CK,
Hrh b A 5B Io i F 2R (A - E B S
T CK. X HARIF R AR & Z W, A FA K
F4 FRELEERHEREL SR

Table 4 Effects of different treatments on yield traits of Orah
fruits

eI KbFE Treatment

Indicator A B CK
HRTE (g) 148.37+3.34a 139.63+2.31b 132.59+3.40¢c
Single fruit weight

7% (mm) 71.05£0.08a  69.79+0.50b 69.08+0.58b
Transverse diameter

42 (mm) 56.86+0.56a 56.15+0.11a 54.62+0.70b
Vertical diameter

LRV SO0 g 324.0049.54ab 317.33+2.52b 326.67+7.64a
Number of fruit per plant

LRk (kg) 48.07+1.63a  44.31+0.69b 43.31+0.70b
Yield per plant

RS TEAMEI R RLES G HEIRAI R0
Table 5 Effects of different treatments on partial quality indi-
cators of Orah fruits

LD Kb FE Treatment

Indicator A B CK

A (g/kg) Nitrogen 0.1240.05  0.09+0.00  0.11+0.03
f#% (g/kg) Phosphorus 0.02+0.00  0.02+0.00  0.02+0.00
B (g/kg) Potassium 0.14£0.01  0.14+0.01  0.15+0.03

Ykl % C(g/kg) Vitamin C 138.67+3.51a 129.0043.61b 128.00+2.00b
AHERE(%) Solublesugar  9.73+0.12a  8.27+0.47b  7.73+0.40b
(%) Reducing sugar — 4.24+0.50  4.12£0.18  4.26+0.13

M (g/kg) Sugar content  95.00+2.00a 86.00+£3.61b 81.33+0.58b
Sz (g/kg) Total acid 4.43+0.12b  4.60+£0.10ab  4.70+0.10a
B2 H Sugar-acid ratio 21.43+0.28a 18.70+0.77b 17.31+0.27¢
FHEF4E(%) Crude fiber 0.60+0.10b  0.73+0.12ab  0.80+0.15a
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Table 6 Effects of different treatments on amino acid content
in Orah fruits (mg/g)

IR KbFH Treatment

Amino acid A B CK
KA R Asp 0.65+0.06a  0.54+0.0da  0.42+0.13b
IR Thr 0.23+0.04 0.20+0.02 0.19+0.03
2254 Ser 0.25+0.03a  0.23+0.0lab  0.18+0.04b
HEFR Glu 0.39£0.02a  0.34+0.04ab  0.31+0.05b
fili&#z Pro 0.34+£0.04a  0.27+0.08ab  0.18+0.07b
H&#R Gly 0.12+0.01 0.10£0.03 0.08+0.03
NE R Ala 0.1940.01 0.18+0.04 0.13+0.06
%2412 Val 0.09+0.01 0.08+0.02 0.07+0.03
i 22 Met 0.03+0.01 0.03+0.01 0.03+0.01
SEL R e 0.06+0.02 0.05+0.01 0.04+0.02
7592 Leu 0.11+0.05 0.13+0.03 0.12+0.05
fi% 22 Tyr 0.10£0.02 0.09+0.01 0.09+0.04
IRNAR Phe 0.11+0.01 0.13+0.03 0.11+0.04
22 Lys 0.18+0.03 0.19+0.03 0.15+0.02
2% % His 0.03+0.02 0.04+0.01 0.04+0.02
&R Arg 0.2940.09b  0.46+0.12ab  0.54+0.12a
B Total content  3.34+0.06a 3.14+0.15a 2.4340.40b
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Fig. 3 Correlation network between indicators
BRI 2 MR ARIE] P<0.01, AHDG R E>0.605 LT FRIR IR, IEZ R
AN SAROG s 2 AL AN IR A SR BN s TR bos BB BOR , 7R i3
T 5 AR bR A AR B i

Connections between two indicators indicated P<0.01 and coefficient of

coefficient>0.60; the red line represented positive correlation, and the
blue line represented negative correlation. The line thickness repre-

sented magnitude of coefficient of correlation; the larger the circle, the
more the indicator was significantly correlated with other indicators
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