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Abstract: [Objective] To clarify the impact of fertilization methods on the nutrients and economic characteristics of Camellia oleifera,
explore the relationship between nutrients and fruit economic characteristics, and to identify suitable fertilization methods for Camellia
oleifera forests. [ Method] Using ‘Ganxing 48 Camellia oleifera as the material, three fertilization treatments were set up: hole
fertilization (D), furrow fertilization (G), and no fertilization (CK). The nutrient content and fruit economic characteristics of Camellia
oleifera leaves, fruits, roots, and flower buds were investigated, and a partial least squares path model was constructed to analyze the
relationship between tree nutrients and fruit economic characteristics as well as the influence of fertilization methods on tree nutrients
and fruit economic characteristics. [Result] Compared with CK, the fruit shape index of the hole application treatment is closer to 1,
and the quality of fresh fruits increased by 21.51% and 9.00%, respectively. The oil yield of fresh fruits increased by 22.21% and 24.67%
respectively, and the oil production per plant increased by 33.12% and 41.23% respectively; With the extension of growth time, N and
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K nutrients gradually accumulate as a whole; P nutrients gradually transfer from leaves, fruits, and roots to flower buds. The soluble

sugars in roots and flower buds gradually transfer to the fruit; The overall trend of soluble starch content is decreasing and increasing.

Fertilization can promote the accumulation of N, K and soluble starch in various organs, increase P content in roots, leaves, and fruits

during the growth period of spring shoots, promote the accumulation of soluble sugars in leaves and fruits, and alleviate the consumption

of soluble sugars in roots and flower buds. The results of the PLS-PM show that G mainly increases fruit nutrients and reduces leaf

nutrients during the oil conversion period, while D mainly reduces leaf nutrients during the rapid growth period of spring shoots and

increases root nutrients during the peak fruit growth period, thereby improving fruit economic traits. The results of PCA showed that 5

fruit quality indicators, 2 moisture content indicators, fruit shape index, fresh fruit oil content, dry seed oil content, and oil production

were the main indicators for evaluating the fertilization effect, with a cumulative contribution rate of 88.79%. The comprehensive score

from high to low was D > G > CK. [Conclusion] Hole fertilization is a more suitable fertilization method for Camellia oleifera

forests, as it improves fruit economic characteristics by affecting the nutrients of Camellia oleifera at different stages.
Keywords: fertilization methods; Camellia oleifera; tree nutrients; fruit; PLS-PM; PCA
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There are significant differences (P << 0.05) in the same indicator among different fertilization methods without the same lowercase letter. The same below.
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Fig. 1 Effect of fertilization methods on fruit Economic characteristics in C.oleifera
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Fig. 2 Effect of fertilization methods on N content in C.oleifera
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Fig.5 Effect of fertilization methods on soluble sugar content in C.oleifera

225 T hE Ty O ES AT PR R O = B

Jit JE Ak T IS VR A A AT M UE R A B
A 6 frme Iy MR SR DL AL vl i
PEVE R B EAEAN R 77 A fEE 3 22 7 (P
< 0.05) , 7525 B B A R] ) AR A0 A BT [
M F kB (B 6A) , 5—7 F CK. It A4 it
(R B 20 3 64.81% 42.65% 11 27.09%, 7 H X
it A it e CK Tt 35.68% 1 87.76%, i W i It
R A% U5 2 SR S IR K B I m s 1 S OV FE, L DA
VAR T . 4—8 AR R AT TEVE R AW #E;
8—10 H CK. it F17A) it AR 7T V45 14 i A 7 2 1Y) 3
W 23 51 A 148.56% 94.48% F1 248.17%, 7\ jifi
Ve i 4y A 88 CK_ETF 1.89% £ 4.06% (& 6B) ;
W B it A R T SR S b A R T I M R ) AR

2, HLORCRFE L. WRSZRE (F6C) ,
FAFBN ARG A RBAE, BB
Es 8 7 15 HATIEMEVER & B AK, b VAt
I 7y A CK R 2 E T 22.56% Fi1 4.04%. AL
HokE (KeD) , mEiEm&ET 78 HM
R, 8 H 15 H, JNlE CK. ¥ Tt 43 ) b Tt
118.05% 1 14.97%. MEEMRKRE, M. RATE
VE R B BN it R T = e B A A 2 S, R ST
PEVERT B THIR RN, B AR DLYA) i R i 30 25 SR B
Ufs FEZFATIEVERE S B TS LA iy ARA
TE 27 HEAR DL Ot R i 32 AR B 4 o

23 BHEFIERIZFERRR
DNBIE T I 2 R R SR BRI 5%



% 46 & A I A S s NI O ¢ 63
., A R ORAEZE N Py K AP RN WIRARAR AR ZE R, e 7 RERD. BiE

FIEPEVEA SR SR TR IR AR WL AL,
ety SRR TR IR KR SRR 17 1
Agts, FIH RAE S P pls-pm G E i iz /) —3fe

AR, FRME 1. K2 ME T PR, fEH
ERRIHT,  PAEE KT 0.7 bR A EAT L R AR

M. MR 1ATLVEH, RCLFIRE—E
FEA B A KT 0.7 RO sRARE 74, &0

FH R AR SR AR, UF B R LA PR IX — BT
BEAMWERGESNAEE. mE 7T LEH,
MARTR TR A T )5, 7E & N E R,
KW AFEKB B H, No Py K. AlEMRE
HIVE K 78 1 35 A [F) 2 B ok 3 B4R F B A B
A

;on 600 - A % 900 - B
& &
we 00T =
41 B i g AaAa
& 400F e éﬁé S 600F Ba Ad
e a aCa =D
i § 300l AABbA Capc o § | Bb [IBab Ca
w8 3H g abCpa CDa c BC DE
o= &3 Db ! DabT
i % 200 | E % 300 Ea Db Db
& @ = 7
L 100 2
= E
& 3
4H16H5H14H5A23H7A15H8A15H10A15H 4H16H5H14H5H23H7A15H8A15H10A15H
H# Date H# Date
7 1200 - S 1000,
o c PN b
20 @ “an I Aa
] = A Aa 22 800t
4t g2 A B Aa 2 = A
E E 800 - Bb aBab Be A Bab ! Ba { Ba A 3 Aa i
R o Bb Bb g © 600
8 z
#H 2 Bb 41 3 Ba Ba
& & =2 B
& 3 2 400 F
5 00 e
= H 2
B % £35 200t
= = 8
E iR °
A 0 S
5H14H 5H23H 7HI15H 8HI5H 10A15H 7HI15H 8H15H 10A15H
H# Date H# Date
1 CK =D G
6 FERRARIHRAMER MM
Fig. 6 Effect of fertilization methods on soluble starch content in C.oleifera
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Table 1 Loading of fruit economic characteristics in different periods
257 PEIR Economic characteristics 4 H 16 H 5H 14 H 5H23H 7H15H 8 H 15 H 10 A 15 H
}#4% Transverse diameter /mm 0.911 0.953 0.957 0.946 0.954 0.954
4% Longitudinal diameter /mm 0.924 0.943 0.948 0.937 0.948 0.942
JLSZEE R B Fruit fresh weight /g 0.913 0.972 0.986 0.963 0.985 0.976
FIFF )5 & Seed fresh weight /g 0.897 0.940 0.885 0.941 0.915
RS 5T & Fruit dry weight /g 0.893 0.942 0.878 0.942 0.911
THF 2 Dry seed oil content /% 0.887 0.782 0.804 0.754
e L5l %R Fresh fruit oil content /% 0.809 0.888 0.843 0.901 0.845 0.882
e 4 Gaston Sanchez™ #f 7%, L & 1 & AL e
(gof) >0.7. R* > 0.6 B HAEHRPLA R M 7 o LR, &8 IR0 R g vk
RIf: mIUREWRE sillae ). £2 4R ER, MIEFSKBZFBRE (P<005 . 54 BEK

6 M IS PRI T 0.7, R KT 0.6, %
ARG SR AT TUARTEECN 0.51 ~ 0.83,
BEBS T 51% ~ 83% M4 R, AHME

Rt

®woaah: f£4 H 16 H,
Gt = A B N (-0.77) , R EEER
FEONER. B ET7 A ISH, REFESELE

IR B RS2
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Table 2 Model fitting results

P4 FR Evaluation index 4716 H 5H 14 H 5A23H 7H15H 8 A 15H 10H15H
WA RE gof 0.732 0.737 0.742 0.745 0.766 0.706
IES S 9.8 0.680 0.746 0.671 0.878 0.949 0.662

TU A% 16 %1 Redundancy index 0.510 0.612 0.589 0.717 0.833 0.545

A
5A23H . P
: £
fi : ; 57
5H14H . 0.46 049 %N*

4H16H $ 0§

B ERATH
Spring shoot growth period

..................

=

SRELAERTH
Fruit growth period

RPN RERR, BAFRARERE, LOFLFRIEARRGE, BOFRER AR, BRI RRE R REOUN, B RECAREAL IR R
* IR 0.05 KT, Bl P <005 ** &K 0.01 KT FEZE, 8P <001,
The solid line represents a significant path, while the dashed line represents an insignificant path; The red arrow represents the positive effect path, and the blue arrow
represents the negative effect path; The path width represents the size of the path coefficient, which is a standardized path coefficient. * P << 0.05; ** P < 0.01.
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Fig. 7 Partial least squares path model results
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Table 3 Eigenvectors of individual indicators in principal components

e ks 43 Principal component

Index F, F, F,
4% Transverse diameter /mm 0.888 0.36 -0.178
012 Longitudinal diameter /mm 0.631 0.543 0.494
RIEFEEL Fruit shape index -0.399 0.179 0.823
JESEHE )i & Fresh fruit weight /g 0.915 0.392 -0.003
ST & Fresh shell weight /g 0.703 0.551 0.245
FlokF e 5 2 Fresh seed weight /g 0.935 0.198 -0.204
H ST Dry fruit weight /g 0.976 0.121 -0.042
FlkF T & Dry seed weight /g 0.979 -0.006 -0.119
F{~F i & Dry kernel weight /g 0.974 -0.117 -0.068
528 7K Fruit moisture content /% -0.321 0.819 0.102
PP /K Seed moisture content /% -0.241 0.678 -0.27
THF5 M Z Dry seed oil content /% 0.446 -0.362 0.514
i 555 1 % Fresh fruit oil content /% 0.674 -0.692 0.117
77 Oil production /g 0.674 -0.692 0.117
YIBRHFEAE Initial eigenvalue 7.682 3.200 1.449
ZiH 5k % Cumulative contribution rate /% 54.873 77.730 88.079
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Table 4 Comprehensive evaluation of fertilization methods

b3 F P é;i—%?%éu\_ 4
Treatment ! 2 } Comprehensive Rank
JMED  1.05 077 0.63 0.91 1
WitG  0.03  -0.09  0.06 0.02 2

M CK  -099  -0.73  -0.76 -0.90 3
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