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Effects of foliar spraying of medium and trace element fertilizers on

Xanthoceras sorbifolium
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Abstract : [ Objective] The effects of foliar spraying of medium and trace element fertilizers on the growth, fruit yield and
quality of Xanthoceras sorbifolium were studied in order to screen the most suitable medium and trace element fertilizers
for X. sorbifolium.[ Method ] Based on the field experiment and the 4-year-old X. sorbifolium as the experimental material ,
the foliar surface was sprayed with medium and trace element fertilizer on the basis of soil fertilization and five
fertilization treatments, including boron (B), iron (Fe), zinc (Zn), molybdenum (Mo) and silicon (Si) were set;
the spraying mass concentrations were 150, 65, 300, 10 and 210 mg/L, respectively. With foliar spraying of the same
amount of clear water as the control (CK) , there were six treatments in total. Foliar spraying was carried out three times.
Growth and physiological indices such as tree height growth, ground diameter growth, crown width growth and

chlorophyll content of X. sorbifolium before and after leaf fertilizer application were measured. After the fruit matured,
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fruit yield and quality indices such as fruit diameter, number of fruits per plant, number of seeds per fruit, 1 000 seeds
mass, seed kernel yield and 100 leaves dry matter mass were measured. Based on the measured indices, the fertilization
effect was evaluated by a principal component analysis, and then the effects of different medium and trace element
fertilizers on X. sorbifolium were analyzed. [ Result] The effects of medium and trace elements on the growth of X.
sorbifolium are mainly reflected in the following aspects: tree growth, 100 leaves dry matter mass, chlorophyll content,
fruit yield, and quality; different elements have different effects. In terms of tree growth, Zn fertilizer significantly
increased the tree height and crown width growth of X. sorbifolium, with an increases of 25.53 and 22.33 cm,
respectively (1.40 and 1.46 times that of CK treatment) ; Si fertilizer significantly increased the tree height, ground
diameter and crown width growth, with increases of 22.60 cm, 7.66 mm and 21.17 e¢m, respectively (1.24, 1.36 and
1. 38 times that of CK treatment; P<0.05). Mo fertilizer increased 100 leaves dry matter mass of X. sorbifolium, while
Mo fertilizer and B fertilizer increased the chlorophyll content. Zn fertilizer significantly increased the fruit diameter of X.
sorbifolium , the fruit yield per plant, the number of seeds per fruit, 1 000 seeds mass, and seed kernel yield, which
were 1.33, 1.19, 1.22, 1.29 and 1.16 times higher than those of CK treatment, respectively. Other medium and trace
elements also showed certain promotional and improvement effects on tree growth, fruit yield and quality of X.
sorbifolium. The principal component score of each fertilization treatment showed that the effect of Zn fertilizer was the
best, followed by Si, Fe, B, Mo fertilizer and CK treatment. [ Conclusion ] Appropriate medium and trace element

fertilizers can effectively promote the tree growth of X. sorbifolium, enhance its physiological function on leaves, and

AT 4

improve the yield and quality of seeds.

Keywords : Xanthoceras sorbifolium; medium and trace element fertilizers; yield; quality; foliar spray
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O E tree height; [ #4% ground diameter; [ TR crown width; B M4 {E chlorophyll value,

RIR)INE TR Ferm AN [ Ak #R) 45 F8 bRt K 22 53 1. 3% (P<0.05) . Different lowercase letters indicate that there is a significant difference in

the growth of different indices among different treatments (P<0.05).
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Fig.1 Effects of medium and trace element fertilizers on the growth and chlorophyll

value of Xanthoceras sorbifolium
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$:22.60 cm, & CK AbHERY 1. 24 %, 153 g 3 22
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Table 1 The yield and quality index of Xanthoceras sorbifolium

b . AR AR EE TR TRER TR
K At/ mm Lo
fertilzers o fruit yield number of 100 leaves dry 1 000 seeds seed kernel
fruit diameter . .

treatment per plant seeds per fruit matter mass mass yield
CK 51.70+1.78 ¢ 5.13£2.97 ab 12.00£1.93 ¢ 5.45+0.02 b 1 506.04+5.79 d 41.74 £
B 55.42+1.64 b 4.50+2.53 ab 13.53+2.42 ab 4.71+0.02 e 1289.53+£16.09 f 44.03 d
Fe 56.50+2.90 b 5.07+3.34 ab 13.07+2.05 be 5.06+0.02 d 1569.78+3.54 b 44.33 ¢
Zn 68.81+7.78 a 6.13+£3.31 a 14.67+1.63 a 5.28+0.02 ¢ 1 936.84+7.53 a 48.49 a
Mo 53.01+4.05 be 5.20£2.62 ab 12.60+1.72 be 5.84+0.01 a 1 368.89+5.12 ¢ 41.97 e
Si 56.42+2.62 b 3.53+2.26 b 12.67+2.06 be 3.80+0.02 1532.42+4.50 ¢ 44.82 b

IR R NG F R F R AN [ A B IA] 2% 57 .35 (P<0.05) , Different lowercase letters in the same column indicate the significant differences

among different treatments at the same index ( P<0.05).

23 ERK FFEMRNERS S TREEEN
2.3.1 AK FERSRAIIFEZRS S

X SCTHE S 25 AR AR A I A, I (B AR TE AL
Ja AT FERAT TR IR 2, R 2 AT 3

A E R FEAEE R T 1, H Bt otk R ik 3
69. 309% , AT 3 > F o SAEH, BLAE%
T M S B AR T R AE SR
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Table 2 Principal component load matrixes, eigenvalue
and variance contribution rates of growth,yield
and quality indexes of X. sorbifolium

B E R BT
ok load value of each

index principal component

1393 R BT A Ak R b g, U Mo A T B R 25 2R
B Mg R B A T BT O T Y B T ROCR
et
*3 HHEELENERSES
Table 3 Principal component scores of each
fertilization treatment

AT Ak HE

1 2 3
X542 fruit diameter 0.979  -0.117 0.004
X, fF il {5 seed kemnel yield 0.971  -0.033 -0.154
XHAHHFREL number of seeds per fruit 0.888  -0.136  0.029
X, T 1000 seeds weight 0.855  -0.162 0.038
X PR A tree height growth 0.591 0.448  0.081
X MK ground diameter growth -0.022 0.756  0.067
XJE MRS i crown width growth 0.347 0.612  0.380
X SRR TN fruit yield per plant 0.141  -0.530 0.487
X E B 100 leaves dry matter weight -0.145  -0.390 0.676
X MR Z{HIG KA chlorophyll value growth -0.104 0.354  0.588
FHIE(H eigenvalue 3.942 1.766  1.223
BTk / % contribution rate 39.422 17.661 12.226
ZT 5Tk / % cumulative contribution rate 39.422 57.083 69.309

fertilzers Y, Y Y Y i
treatment rankmg
CK -1.851 -0.494 0.264 -1.133 6

B -0.577 0.089 -0.403 -0.377 4
Fe -0.024 -0.317 -0.102 -0.112 3
Zn 3.952 -0.591 0.391 2.167 1
Mo -1.657 -0.002 1.123 -0.745 5

Si 0.116 1.296 -1.306 0.167 2

3 W #

PP A R P ROR TR AR R A
BB IR, KA Y5 ZEARE AN TR, R P4 R

232 ERSEHBLZEFN

AR - DA ¥ fer (BB L) & F PR R AR Y 53
AR5 M & o 1Y BRI AR IR (2 Y 430
R EB ST AT Z-sore FRUELSELLAF50H)

Y,=-0.011 ZX,+0.298 Z X,+ 0.175 Z X, +
0.071 Z X,+ 0.493 Z X,+ 0.447 Z X+ 0.431 Z X,~-
0.073 Z X4~ 0.052 Z X,+ 0.489 Z X 3

Y,= 0.569 Z X,+ 0.337 Z X,+ 0.461 Z X, -
0.399 Z X,- 0.088 Z X,— 0.102 Z X, 0.122 Z X,~-
0.293 Z X¢+ 0.266 Z X,~ 0.025 Z X3

Y,= 0.061 Z X,+ 0.073 Z X,+ 0.344 Z X, +
0.440 Z X,+ 0.004 Z X+ 0.026 Z X,+ 0.034 Z X,+
0.611 Z X4+ 0.532 Z X,— 0.139 Z X, .

T HTLEER 5V = 0.569 Y, + 0.255
Y,+ 0.176 Y,

AR DA b 28 25 2% it AT Ak 3 32 i o319
53 (3R 3) o B UL B i AT SR B . 7EAS 1%
W1, Zn Si Fe F1 B AE AL 9 i RE SR 3 e s iy, L
t Zn JEALIRRY Y 7553 M d i, X2 R Zn IEAS
AR T SO AR AN BRI, T EL i T
SCIRE AR B B AS ARA TRL T B R R Sl 2R
B A FEROCR AT 325 3] d5e A 1 35 7 B4R 5 Si IS 4b
B Y, 45850 Ayt , I TTBEE Si HE AT RLAE 2 SCE
RIRLE R  Fe AR L EHA 4T , BT LA i
SC R AR R AR K, SORT DL R SO R Y 7
Mo NEAL BRI 5015 4 EARHE A 268 5, (B2 H Y,

FAAE T AHE g, A g B B AR T
Zn B Mo B4, Zn EEAT RAFAINERL, AT RERZ A
TG Zn AEWE R TR KK E X Zn LW
LR BT R, R A B R I
ARG PER PR & 2 B Zn F23 IR RIRK,
F oy KA SRR Zn PR 0 HR SR S AR T
Byt RE Zn F250 , ARG i T Zn AR &
TOCER R BGE TR BT, A Si
NEXS SCHRESR AR e | b A | el i 1 5 KA B R R 2
HER . AT R, i si EA A T Y R T
YA E | RIREAR 3 T /NZE ( Triticum aestivum) ™' |
IKFE (Oryza sativa)'"" F1E K ( Zea mays) " & AE
YA A . DA s SRR T B 1 A R R
Mo RERASCR BE 4, 3% 2 T Mo I 2% ] 20 1t 11 i
Wb )RR OC R , AR THRARA K, X5
R4 ( Ginkgo biloba) WA IE Mo AE A 55 45 SR AH
— 0 IR, v R R S A X 3R A 1 AR
FERE 1 B UIAROC B e i i1 o PR L SR A it A Ak
SRR e AT ) HE B 0 B a6 1) iy >
I Mo NE AT BETE— € B8 F 385 SO R BT 1
v R T 3 R A it I AR R A T 3 a3
Bral 0,565 1 F M0 b ORI B A
oS T SGESR S, R, AESOER T
FHNE T At A b FT LLKEF- B 14 R 2
SRR R ESORT TR BT BV E Bk AR AR, A
ARV T B — R B B — P RUIE R RCR , 4 )5
AT EEIG AN 6] () Wt vk 5 | IR B AT 2 /TR
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