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AR, ARHFITIRTT T 4 FREORAY R, B B7
Jit FIE FIE 22250 o A IX i 2% I R 3R 0 A
REFEE , by — 20 0 2B AT 5 A DI 2 Ak
THORDLI L I A IEST T 2

1 MEEFE

1.1 RIEHEER I T A T AR
HAEARA 7 (19°89' N, 109°93" E), 4K 70 m, <,
A A WA A 7 B 22 U, BHOGTE A2, AR 1
JE R 24.8 C, FEF-HIFK &R 2 000 mo ISR
6 1 - 3 AR MG 2038k 32 o U0 3 ML
TN 1.5%, R SR 70 ~ 80 mg-g !, WA
TR 2.0~25mg g, B 50 ~60mgg ',
1.2 REFBSET G RERE N K IAHEEA
— S H IC B E S A, SRk R
35 ATHIBE -0 2 m < 3 m, W&k 3 ~
4m, Uit FHH U AR Rk LR BB A5 FRZA 7
AP e Ak A2 A B, N:P:K = 15:15:15) (CK 1) FIAR
T A (CK2) by %ot B, AR Sk i1 4 ANHC e Ab 2
B it A:N:P:K = 0.33:0.59:1.332%; i [t B:N:P:K =
3.96:1.48:10.11%%; P [ C:N:P:K = 1:2:224; J¢ L
D:N:P:K = 10:6:8%1, Rl EEs 4 3 A~EE /N
X, B/ NXAT 20 PR3, ToI i R E AT
Z0, BRI AL FE—IEA 60 BRA . it B A AR
1 kg, MEAEHT R A 2024 4 6 H FA]. RAZARF
TR AR, BT it AR A B A r A6 PG 45 4594, T4
T K ZREE A 10 em A TFFIATEAE, VAR A 30 cm /2
i, K2 50 om Db, EEHE A A5 555, Rif
b, A AL EEG bR IC, R T AR S
2 I, DMERAEREFFRAC T, X 2H LA S Ab 3 fa] 115
AFEE R, MEALHT S AL F A PR i — 3
1.3 H@EXESNE A RETES S SH
(2024 4F 11 H FAD#EAT o B /N DB LA HL
10 BRI — AT, AE BRI B AR B v AL &4 T
] FBEHLR A S L5 3. 4 F Y 4F R R Te &
M5 RG22 ATCH RS, 2R 3 AN 5 Bl S 5
LB FKEURIE T K4, T A 105 C 4t
25 30 min AT, FREEEE R R 75 C MR
TEEE, THR R S oK S AR LR R 0, 2 A
W G 2 I JE TR B 4S8, SR BRI gy
PAE M R B RT R A AR bR

A3 5 AR FT AR 5 4 A )5 (2024 4F 11 A

T A0 R 6 b E A PR A - R OC B AP
FHFR T 0~ 20, 20 ~ 40 cm 4%, £F)2E R
3, RICED 10 ASRAE SR 4, 192 HHR G
Jei o AR 43E dif B st 2 AR iy [l 2 5 e
K, HARER A I 0 0 1 kg BRicif6 ATCTH
RFELS, W LR E AT AR A, i
1.00 mm 1 0.25 mm JE BT, 2 A/NIC B 4EhRiC 4
JERE o SR AN RAFMS | S VL AP Pl 5L
LT G I R AL R, R FH RS SR Ty ik
D5 - 3R 1

1.4 EEAIE  ZH Microsoft Excel 2010, SPSS
Statistics v22.0 & Origin 2024 £ 17 ¥ 4b 38 Fi142
FIHIE

2 HERESH

21 AEEBHRELLEEAEHEEMNFKPE
TESEMEME ELE, A TPRELE, 5K
MENE (CK2)4b AL, AL B, C, D, CK1 ZbFRrf F
HIETTE SRR ERS, ST 31.1%.
22.41%. 40.7%. 50.79%. 36.41%, H:# D 4b BRI
AT EATTRSREES T CKIAAH, 25T
10.54% (% 1), W& 1 o] A, X FBocE, A, B,
C. D. CK1 ZbFErH B o R & ik i 3 TNt
HE(CK2)AbBE, 434 T 18.57%. 20%. 52.85%.
47.14%. 22.86%, 5 CKI1 AbFAHIL, C. D kbR
A RBEOCER & R, AR T 24.42%.
19.77%, Hrpr C Zb 3R i 2 v T HAth fr A Ab B, X6
THICE, SAMEAE (CK2) 2L HEAH L, A, B, C. D.
CKI1 AbEE: 7 BT R & it i B3 5, 4342
BT 437%. 9.43%. 3.68%. 3.22%. 2.76%, H:
B AbBER R R AR TR i B S T CKI A,
PR T 6.49%, X FH5ITE, A, B, C. D, CK1 4
RO R RS TR R B S TR (CK2) Ab
M HRER T 57.75%. 48.64%. 16.47%. 26.16%.
9.3%. 5 CKI1 4bHALL, A, B, C. D 4B rf
MY ES IR & R, R e T 44.32%.
35.99%. 6.56%. 15.42%, Hr A ZhH iR 28 5 1 HiAlh
P b B, X T, AL B, C. D, CK1 4bHEnt
AT R F B E S T AL (CK2) ZbH#E, 43
FHRE T 20%. 17.5%. 18.75%. 16.25%. 16.25%,
Hf AL B, C. D, CKI1 AbBE 2 [0] JC g M2 5
SR, 5RTE AR (CK2) Ab BEAH EE, 4 FhAS [R]C He
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Tab. 1

x1 AEEBHAELLESIEERLETHETFXHETESE

compound fertilizers at different ratios of nitrogen, phosphorus and potassium

Contents of large and medium elements in leaves of oil-tea Camellia under different fertilization treatments with

AbPH Treatment Z/(g'kg!) N W/(gkg") P #/(gkg!) K 5/(g'kg™) Ca BE/(g-kg!) Mg
A (14.04+£0.17)° (0.830.01)¢ (4.54£0.21)" (8.14£0.19)* (0.96+0.03)*
B (13.1120.34)¢ (0.84+0.01)¢ (4.76+0.18)* (7.67£0.17)° (0.94+0.01)*
C (15.07+0.77)* (1.07+0.03)® (4.51£0.17)" (6.01£0.03)¢ (0.95+0.04)*
D (16.15£0.02)* (1.03£0.01)" (4.49+£0.23)" (6.51£0.19)° (0.93+0.02)*
CK1 (14.61£0.44)" (0.86+0.02)° (4.47£0.31)" (5.64+0.06)° (0.93+0.01)*
CK2 (10.71£0.43)¢ (0.70+0.02)* (4.35£0.33)¢ (5.16£0.15)" (0.80+£0.03)"

E: FPARVNE TR 225 W% (P<0.05), TFl.

Note: Different lowercase letters in the table indicate significant differences (P < 0.05), similarly hereinafter.

I HLE A I (CK 1) ZbFRAR AT 241 THm s v A
KR H,

22 ARIEBRELLHERAME MEM R RET
ESENEM ERE, ARt E, AL B,
C. D Zb#iny 5 kT R & i W3 = T AN e AR
(CK2)AbHE, 73 54 55 T 49.31%. 7.86%. 7.88%.
10.99%, HH A A 4b# Fhgon R &5 i
FE T CK1ALHE, #2857 4931% (£ 2), H#E 2
AL X TRELOCER, S (CK2) A HAH L, AL
B. C. D, CK1 43I | (5 00 38 % ot 35 4
B R E T 42.86%. 19.05%. 38.09%. 47.62%.
19.05%. 5 CK1 4bFEAfLE, A C. D ZbEEnt by
ERoTE S R, AR T 20.00%, 16.00% .
24.00%, Hp A, C, DAL B TE W E £ R . X
THEOUER, A, C b TR & S
TANE(CK2) LB, 4351425 1 30.31%. 63.56%;
5 CK1 4B L, A C ZbBEM R A TR S i

[ 2 4 L A0 il 8 T 20.90%. 52.07%. Xf
TR, H5AMAN(CK2) 4T L, B, C ZbFRAT
AR SR R E R, R T 16.96%.
137.60%, Hrft C ZhHEN 5 A T 2R & 1 2
T CKI1 7E N A A AL BE . A I, 5EAE
(CK2)ALFEAH EE, C AbERAR X HoAd A0 BIAE 1 25 2
FHmMA F e R S A .

2.3 AEEBEHFEC L MR AL 1B X H X K i 1Y
MR tA)E, & L it IR AL BE XTI AT
b+ e AR R [ B2 (B 1-A) . 78 0 ~
20 cm )2, 5ANEAL (CK2) A FEAH L, D 4b 3 +
SR B R, 5 CKI ARFRAR F, 4403 135
EOKRZ A FE £, 1£20~40cm )2, 5K
JiE AL (CK2) AL BRAH EL, A, D, CK1 Ab B 357k
WS, 5 CK1 AL, #5403 kR
R EZES . Hrp D ABEARR )2 RS K
RAR T E P o ANTRIEC Eb it A Ak R AR X AR ] £

R2 AREEBHAEIL E S EMALAIE Tl
HAHMETESE

Tab. 2 Contents of trace elements in leaves of oil-tea Camellia under different fertilization treatments with compound fertilizers

at different ratios of nitrogen, phosphorus and potassium

AbFR Treatment #/(mg-g!) Fe £i/(g'kg™") Mn BE/(mg-g™') Zn Hi/(mg-g™") Cu
A (66.46+4.0)* (0.30+0.02)® (6.71+£0.18)" (5.74+0.44)*
B (48.01£1.0) (0.25+0.01)® (5.36+0.16)° (6.62+0.63)"
C (48.02£1.0) (0.29+0.02)* (8.44+0.40)* (11.69£1.25)*
D (49.40+0.6)° (0.31£0.02)* (5.38+0.25)° (5.88+0.13)"
CKl1 (47.43x1.2)™ (0.25+0.01)° (5.55+0.28)° (5.66+0.34)"
CK2 (44.51£1.2)° (0.21£0.01)¢ (5.16+0.16)° (4.92+0.34)¢
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JZ ) 3 R K AR F RS2 (B 1-B) . 78
0~20cm +J2, 5AAL(CK2) AL #AH E, D Ab B
TS KRR ER S, 5 CK1 AR L, 4540 P H
R Z A o 35 25 5. Hih D ABAEA TR £+
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JZ T (6] 5 K B AR 2 P o i 8] 1-C A 1-D
AR, AN [ Ak SR A 2 B b R AL B
JEZ a0 E R 2E 5 o Ul AN (] fta A A BT+ 45
AEM LB AR

N
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(O8]
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fIES
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A ISR B AR [ Rk i Co- e 8 DRI fLIUE .
A. soil water content; B. field water capacity; C. soil bulk density; D. soil porosity.
E1 AEEBHELLESIEHEELE T hmEH AR Er Y E SR
Fig. 1 Soil physical properties in different layers of oil-tea Camellia plantations under different fertilization treatments
with compound fertilizers at different ratios of nitrogen, phosphorus and potassium

2.4 7[5 SBE SR EC Lb e BE &b 3 X i B A ot £ 45
pH MFAEEMM MR 3 AL LS, 0~
20 em + 2% pH i = T 20 ~ 40 em + )2, 7F
0~20cm )2, 5L (CK2) b FEAHLEE, AL B, C.
D, CK1 4b ¥ + 3 pH . 2 #2755 5 CKI1 A H#AH
b, A, C. D AbFE 1 pH & E. AHURS =
J7IHl, 7E 0~ 20 em 1 2, 5K AE (CK2) &b #EAH
I, B. C. D, CK1 AbBEAY + A LT 5 ot 42
L PR T 14.13%. 11.29%, 12.11%. 15.40%.
7.60%; Hod B, D 5 CK1 AbFR i 3 & T HAb AL PR,
SHZELEEES . 1620 ~40cm T2, 5
HE(CK2) ZbHEAH HE, D, CK1 4b 3 + e MR & B

o

R, R R T 12.66%. 21.33%, D 4bFE5
CK1 Z [T 225, TEMARAE T, 75 0 ~ 20 cm
+JZ,A. B, C. D, CKI b3+ Hendift & B & = T
AHENE (CK2) AL B, 3 514275 1 22.30%. 35.90%.
17.71%. 52.67%. 26.48%, H:rh I D 4 ¥ + e
fif R T CKL AR, #2175 T 20.70%. 7 20 ~
40 cm 2, SAEAE(CK2) A BEHILE, AL C. D, CK1
A 3 A S i R B R, A AR T 40.33%.
42.67%. 86.05%. 46.79%, [AJFE LA D Ab B+ HEmg
i U5 = T CKL AR, 3805 T 26.73%. TEHAK
B 5 1, 7£ 0 ~ 20 cm +J2, A, B, C. D, CK1 #Z:#
A B T ANIEAE (CK2) Ab 3, 43 51142 5
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T 69.04%. 56.67%. 317.14%. 179.04%. 68.09%;
C. D AbFR 1 8 WU 25 v T CK1 AR, 4342
T 148.15%. 66.00%, Hor C W3 & T D 4B
TE 20 ~ 40 cm 12, 5AMEAE (CK2) AR L, A
B. C. D, CK1 Ab# el 4w, 43 Bl
7100.52%. 109.25%. 295.78%. 115.78%. 104.21%,
Horp 1A C b 4 5o W2 5 T CK1 AbH,
PEE T 98.91%, TEHUELBIJT I, 7£ 0 ~ 20 cm 12,
A.B. C. D, CKI1 Ab# 4B i 2 i T At e
(CK2)ALBR, 354 T 48.78%. 71.95%. 92.68% .
59.75%. 31.70%, Hoh B, C., D AN SEausii 2

F CK1 AbH, 435I T 30.55%. 46.29%. 21.29%,
C AbFR i m T HAANEE . 7£20~40cm +)2, 5
AR (CK2) A BEAH G, A, C. D, CK1 &b - 15
AP P R, AR T 40.62%. 84.37%.
89.06%. 116.17%. 45.31%, H:rp B, C. D Ab 3 +
SR R T CKI AR, 254 T 26.88%.,
30.10%. 58.66%, D b B g 2w FHALANHE . Ak
S, 5 At R (CK2) Zb FRAH H, 4 Fh A [6] BT AN
WA A AR (CK ) AL PSR b #5mT H2 T 25 b
ANF T ZR pH A 3573 & i, Hh C. D b3
X T i R A A A S AT

R3I TEEBAE L E S EMEARALIE T Z bt T L i R

Tab. 3  Soil chemical properties in oil-tea Camellia plantations under various fertilization treatments with compound fertilizers at

different ratios of nitrogen, phosphorus and potassium

A/ (mgg')  HEEEE(mgg") B/ (mgg™)

iséiﬂﬁ;iilclm Trfiifem pH Oriﬂfri?ter Alkali-hydrolyzable Available Availgble
nitrogen phosphorus potassium
0~20 A (5.55+0.06)™  (1.73+0.06)" (89.77£3.51)% (3.55+0.31)¢  (122.05£12.55)"
B (5.42+0.03)>  (2.02+0.08)" (99.74+4.01)° (3.29+0.30)° (141.70£19.08)™
C (5.46+0.07)™  (1.77+0.03)" (86.40£9.61) (8.76£0.05)* (158.28+8.70)°
D (5.62+0.18)*  (1.93+0.02)° (112.06+7.45)* (5.86+0.61)° (131.84+10.77)"
CK1 (5.2440.01)¢  (2.02+0.15)* (92.84+3.53)" (3.53£0.12)° (108.63+5.88)°
CK2 (4.87+0.38)*  (1.63+0.07)° (73.40+7.97)¢ (2.10+£0.18)¢ (82.84+6.58)¢
20 ~ 40 A (5.414£0.06)*  (1.61£0.10)" (74.73£7.16)° (3.81£0.42)" (90.01£18.58)¢
B (5.23+0.12)>  (1.51£0.02)° (57.52+22.15)% (3.08+0.41)" (118.64+7.66)°
(5.40£0.05)*  (1.52+0.05)° (75.97+4.68)" (7.52+0.33)° (121.75+1.05)®
(5.3940.06)*  (1.69+0.03)® (99.07+3.93)° (4.10£0.62)" (147.82+8.88)*
CK1 (5.16+0.13)>  (1.82+0.02)" (78.17+3.85)° (3.88+0.37)" (93.01+3.84)¢
CK2 (4.86+0.06)°  (1.50+0.17)° (53.25+18.18)¢ (1.90+0.22)¢ (64.82+2.58)¢

2.5 AERHBEHED L AR b I X i kit £ 152l
AR R 4 S, IS, e A AL A
J7 1, £ 0~ 20 em 12, 5L (CK2) Ak #HAH
o, A, C. D b3t S A0 ST P o 4 v, 40 )
P T 33.33%. 50.00%. 33.33%, Hidt B C ik
Pk A b SRS T W = T CKL AR, 4 T
20.00%, 7F 20 ~40 cm 2, B, C. D, CK1 4b
b A A TG M 3 TR (CK2) Ab 3, 43531
PEET 26.88%. 30.10%. 58.66%. 25.00%, {1 H

C AP 8 A0 S0 G 1 8 3 1 CK A3, 2
T 13.33%. TERRVEWEIRME 5 1, /£ 0~ 20 cm 1

2, SAAL(CK2) b B AR L, A, C. CK1 AZb 3R
PE B 1R Tl 06 PR AR R A B4R R T 96.02%.
105.29%. 68.87%, Bk D AbHH R P Bl R i 1 i 3%
filsF CK1 AbBE, HARAb RS CK1 A E B & 25
TEREE T T, 76 0~ 20 cm 12, B, C 4b BR IR 1%
PR S TAEAL (CK2) 23, 7354 T 66.67%.
100.29%; [R1FE B, C 4b BRI P 2 3 5 F CK1
AEBR, 43R E T 53.84%. 84.61%. 7E 20 ~ 40 cm
T2, AR B, C Ab 3R 5 1 2 s AN
(CK2) AL PN CK1 A3, 7EFEWE B 7 18, 76 0 ~
20 cm )2, A C AL PR EMEG IS M 2 & TN
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AE (CK2)4b B, 7 2 5 T 11.22%. 12.24%, H
A, CAbFRY CKI1 AbFEAH L E B £ 5 . 7 20 ~
40 cm T2, A, C Ab P RE RGP W 2 S T A

AE(CK2) b3 CK1 ZbFE . i a0, 5 A AR
(CK2) AL AR HY, #4540 BRI AT S8 3 4R v N ) 2 )
A S PRYEBRIREG . RS . FREMEREEPE

®4 AREEBSAE L S AL AL IE Tl Z bkt L EEE

Tab. 4 Soil urease and sucrase activities in different soil depths of oil-tea Camellia plantation under different fertilization
treatments with compound fertilizers at different ratios of nitrogen, phosphorus and potassium

+ 2R E /em Ab ¥

1 UL (mol-d g ) FRYERRIRNG/ (ngh ") IR/ (ugh g ) A/ (mg'h g )

Acid phosphatase

Urease

Sucrase

(296.90+33.03)*
(205.29+20.21)%
(309.57+59.45)"
(171.05+7.35)¢

(255.27+£35.47)®
(151.24+18.12)¢

(14.26+1.22)%
(20.14+6.88)®
(24.37+2.89)°
(10.91£1.84)°
(13.32+£2.46)°
(12.26+2.23)

(1.09+0.01)*
(1.04+0.06)®
(1.10£0.05)*
(1.0120.08)®
(1.03£0.08)®
(0.98+0.03)"

(293.90+41.29)°
(244.88+39.16)"
(281.42+36.35)"
(191.52+7.76)¢

(280.03+31.51)®
(184.96+15.48)¢

(11.15+2.83)%
(22.81£0.84)®
(23.29+1.83)°
(11.55+1.87)°
(14.75£2.03)°

(9.78+1.45)¢

(1.13£0.02)*
(1.03£0.05)®
(1.10£0.02)*
(1.02£0.07)®
(1.04+£0.09)®
(0.99£0.02)"

Soil depth  Treatment Catalase
A (16.93£1.43)®
B (14.59£3.75)%
0~20 C (18.96+0.86)*
D (16.39+0.89)®
CK1 (15.18+1.46)"
CK2 (12.37£1.24)°
A (14.00£1.11)%
B (17.28+0.76)®
20 ~ 40 (17.97£0.37)*
(14.34£0.51)
CK1 (15.88+1.46)"
CK2 (12.42£1.15)°

3 4t it

A B R A KSR E IR ITE
AN B 58 22 0, AE AT LA 30 A0 5 | b e
AR S E SR A KR R GG, B A ) T4 b s
SRR R RRAE L SRR A, BRAE AT (R
ARACZE AR R AP A R ATE 120, A B
JEARE L ] 7E A1 22 Tt 255 A A Bk A K Y [R] e, o g
IR G RO AL W B AL EA —E Y
AR, HIZ T4 F B 2R 0 S o o)

MR RAEY IR o A T 2 —, B
Fr O m] DATE— AR L S R A 1Y) B 3R K
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Effects of compound fertilizers at different NPK ratios on the
leaf nutrients and soil properties in oil-tea Camellia

plantations in the tropical regions

Song Haoming'*, Meng Qingchang'?, Yang Yujing'?, Hu Haiyan'?, Wu Wengiang>’,
Huang Xiaolong>’, Ding Yuanhao'?, Huang Dongyi’, Wang Jian’, Lai Hanggui’,
Lian Dongdi*, Wang Rizheng’, Liu Jinping"*
(1. School of Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571700, China; 2. Nanfan School/Sanya
Nanfan Institute, Hainan Engineering Research Center for Tropical Oil-tea Camellia, Hainan University, Sanya, Hainan 572024,
China; 3. School of Life and Health Sciences, Hainan University, Haikou, Hainan 570228, China; 4. Fujian Yinuo Biotechnology

Co., Ltd., Wuping, Fujian 364300, China; 5. Hainan Chengmai Yuanzhen Ecological Leisure Agriculture Development Co., Ltd.,
Chengmai, Hainan 571921, China)

Abstract: Oil-tea Camellia is a perennial woody oil tree species, and reasonable fertilizer application is of great significance for
increasing the oil-tea yield. Compound fertilizer at a reasonable ratio of nitrogen (N), phosphorus (P) and potassium (K) can
provide balanced nutrition, which is crucial for improving the growth and yield of oil-tea Camellia. In order to develop a
specialized compound fertilizer suitable for the soil conditions of oil-tea Camellia plantations in tropical areas, compound
fertilizers at four authoritative ratios of nitrogen, phosphorus and potassium were applied to a plantation of oil-tea Camellia.
vietnamensis ‘Houchen 3’, and the leaf nutrient contents, the soil physical and chemical properties, and the enzyme activities in
the oil-tea plantation were determined. The results showed that the application of compound fertilizers at different NPK ratios can
significantly improve the nutritional elements of oil-tea Camellia leaves, as well as the soil physical and chemical properties and
soil enzyme activity in the oil-tea plantation. In terms of improving leaf nutrients, soil nutrients and biological activity, the C
(N:P:K = 1:2:2) and D (N:P:K = 10:6:8) treatments largely have the best effect on oil-tea Camellia in the tropical regions, and had
the greatest promoting effect especially on the content of available potassium in soil, with an increase of 92.68% and 116.17% in
the 0~20 and 20~40 cm soil layers, respectively, compared to the control without fertilization (CK2), which is of great
significance for targeted improvement of soil fertility and available potassium content in Hainan oil-tea Camellia plantations.
These results provide data for screening specialized compound fertilizers suitable for oil-tea Camellia in the tropical regions,
laying a scientific foundation for further research of specialized compound fertilizers for oil-tea Camellia in the tropical regions.

Keywords: oil-tea Camellia; Camellia vietnamensis ‘Houchen 3’; nitrogen, phosphorus and potassium ratio; leaf nutrients; soil

physical and chemical properties; soil enzyme activity
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