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Ly Hl 28D Je 1A i K s b 10 H B in A HLAs %
FHAE 1466.2 ke/hm® ( & FiRAG3E . A ML >586.48
kg/hm®, NPK 3773 >175.94 kg/hm® ) AJ 3440 /4 2F &

FFER R i AR e I S 2 fh ) A AL
ATAUIEECHE . A HUIEFN T AL BT 2% -7 2 1

IR 3,

K1 BN, PHKENEMHFEMNZIN
ekt 25 eI it AT s ] i (kg/hm®) ARk EZ PN
PRZFE BN EAOD R EBER A AR 10 H 31 H, f#EZER 300 ~ 450 TP AR R Dk
SERISE AL )43 M TF4E3I H 21 H W, B RS, BRI A
By R
JRE  RREEAE S APPSR SERLAAE . B BB 3375 E NS
S5 30% : 30% : 15% : 25%, 4%
ABLERIF Sy 4 Wit
RE B FEESFEAFENEE NIE. 10 A T A 60%, & 0.0 ~ 562.5 Zent b SEG A R AIE L, B settbpkg )
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T EREN a5l fed . 5. Bt 30%;  K,0 104.9 ZH e 71529.2 ke/hm®
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JC /hm®, $41FEA 30.85%
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NPK At B it AR A AR K,0 11.23 K
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A B Bt e IE 43 250 70% RIEIET 11 AJEME; K0 170.7 ~ 2037, AAHUIE 11991.0 ~ 200, HZ 0¥
AR 2 A wIiET 30% ZE 13921.5 (N 2.38%, P,05 0.31%, J&EIE>HE >H
K,0 1.12% ) HLAE > B
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AN AT REF= A S PUE o
2 MEREXIEREIEL RS 5 mBRBI R
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ERY B (CEARMEER) . wAKaw. 7
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AT DL3E 3ok 25 AR AR LA i P B o B N PR
KRB XSS A5 AR A B it o R 5 i L 4

R4 BHEN, P KENEMEENES R RRRIR

Ak} Ze R e AT ] A (kg/hm?) Ak Sk
N (JERR S WITAONAT It L 12 4F N 474 SRR R, ARSI S 2 X
Fir) ot 43 25K IR, XA ALLTIE, FET
22
R FRET A FI1H30H, ZI4H N225 PN ATER & TR, I LR/ Aot >
PNEPNT| 28 H . BKAES 26 H,
1t H7H#3:2:2:3
BRAIE (f 1R eI 4325 o IRAIRAE 2 AU, APk N 345 ~ 642 Fo i R 45 N i e b ad th i dkocgess
B ) i iIE SRR, WO R
R HEMZE R 10 4EHEA N 225 PE TSRS b SR AR, 489 Chen 45 17
B - AR i, RINFEAR T ILZE
Eo, AR TR e
Ak F¥—5 (34F) 324 H K0 120 ~ 240 fl5RiEe . ERARM TR, VRS o™

TeH 43 (84F)

RAET B AN TR B
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BRE S, AR TS A A I s K AR LA
P, SETERR KR A IR R
AR T Z MR — e Z AL, (28
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et 2K AL it AT st ] i (kg/hm®) Jijuks'e 27 3Lk
JRE . BB HERWTPERI AR 7 H 31 H. 8 11 H& 8 N105. K0 54 EIERR . JLZE%, KB pEkEsg
oA SEe e w1 H 22 HAR LA AR /9 JE X Y& R, BaE /b
TR FALEIRUKSE 1 2 STRA IRy
JRE ., WS MR iR 10 A —k kit N 280 ~ 315, P,0, 105, ZH:FR & b8 10.11% ~ s Y

JRE . LHEIRES VGRS BB PK K& N 60%; B IR

UivEl A58 N 40%
IRE SRR FEEDEEER AR Y KA
SARM SRR Y

JRE ., RS T 104EA RS 11 H 18 H, AE3H20H
el K105, B4R W
RTINS P

K,0 140

904%, BHEUIFIT 10.11% ~
5.57%

N:POs i K0=275:12: L1 42525 2 W AR LAy T
57

A~

&

N: 300 ~ 450, It 2% B B i XU FE 50 Venkatesan 25 1
N:K,0=1:0.8 Iefl, BiscmESLRmE

N 494.96. P,0,92.76. REXLH . HAIEE g
K,0218.23 hr

R A, AURHAME

— 228 —



rRE SRR 2023 (3)

2.2 AHUIE KIS ToAUIE FC X 55 i 5T 9 52 i)
Venkatesan % 1 BF 5045 R W, w5 K F 200
Pic it bl 5 40 2 AR AR B B BREZ LS Y BT SE
LW, ZRbE A VUL CGRFFPIIE, DIFstR . 2
RSN A5 R E R ROT AR ST, 250G ER2E

WL FIAE ) w] ASR T2 i 32 2 A 5 R
i, FEAS A G R AR E T, SRAFPRIC 2
A IR T, AR L A R R KR )
AW, OB AR AT X 2R 28 B i B B T
Ko FATEATHLACXIZE I BURMELE 25 W3R 6,

Fo AHIEXZER RN

itk =] R BEIHEL it I s ] i (kg/hm®) il EE BTN
SRR VLGRS 7 FHAE 11 FAREE 11~ SEFFUE 6000 (N 73.8. P05 WA & IRZSM 2SR VI R4 B0

AR — K 30 cem

169.2. K,0384.0)

PE, e AR s

Jiti IR IR R BRI
AN RS R 11 CERASRT) JEMA2e 426 4580.00 ~ 655591,  WRESEUELFR . KB L. ek S6psg T
BT0% ~ 100%  “IER 256 AHUIEICE: 70%N I, PK B R N 165, P,05 90, KO Bl & f e, WA LA 2= A
U B, WRAE 2 H B 30% 7 120 K, W2 T

AL

WA BT P ORE B EE AR AR L A N 140, P,0,50. K,0 140 SARGHENE L2l fi LIt A B )L Sangeeta %5 %
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KEE A KE S PR, EIRE

2% el A SR FH O L it R0 vk R TC it A ML AIE (SRR F
AT ) S5TEHLAE, REML 25 B v 2% ik e Bl 7
A5 HILAE NG AL AT B X A8 I B A 5 0 R 2 L
* 7,

x7 BHEEHME N, P. K BEXFZEMH G BREI 00

AEAE AR EHEDL i (kg/hm?) B S22 3k
JREE . BRI . EPHTIR E TS NI87.5. P0,225. K,056.25. AHLAL 2250 (4 ZEMFZE LWy, EEMm L. KR T )
TR A PUE A5k BLRT 18457, 2 46081, 41681, 24 W&iie, WMEILREL, 25

8.59) Ff T
JRE . WIEEIRES . B E RTHER N 163.45 ~ 350.0. P,0520.0 ~ 166.7. KO fHiZEnth &Lk, XL m. s Eulsg )
RN AP sl 83.35 ~ 166.7. AL 3000.0 (BHLF = 1350, RFdmhs

MFEA270)

&4 ~ 7AA, Bt N, KRR & A S
Fl4% 4l N, K &880 8 225 ~ 474 F1 120 ~
240 kg/hm®, AT LLJE I P9 4 THAS M B NL PLOK
JIEL P it 1) A5 B Y R 9% N P05 s K0 = (2.1 ~
267) : (12 ~ 1.8) : 1; AL S FCALUIE R AT 5
RS, [ R TR A S

3 HEAEXT L 1EAE B NE

3.1 JCHLAEXT L HEAE T 2R

2 bR AT DA I AR SO0 RIS i ol
HE Gy e, it P R 23 il LIARAR BRI, £
SR T4 EE AR e 2. AR
AR . R . AHLTOR pH %, EIESE Y REST

KB, HEHERNZIIE 5P 0 ~ 400 me/kg T
P13 pH (ERGE FC TR, T 3ER1L; Yang 45 14
TERTVL e 43 250 2 ~ 10 A Jiti & AE 119 ~ 285
kg/hm®, KO ~ 40 em &b+ HEAE 734 5 R,
R 3 s AU FH & IR b ™ 8. Bl N. P
K REXSAS P 3R Sy st e, WLk 8.
3.2 AHUIE KIS TEA UL ECiE X -3 R0 T 52
PR JCATLAE AT DL R A A ML R R
B, BRI pH T SR, I A £
AN R FREVS L. Gu e R, L
55 pH AR A5 UM B R ) S e - S A ) A
RV a5 s Y Bk 22 I R, S TEHLIEAELE,
A HLAE AT LS 5 4% el 4 18 pH M S &, 39 m +
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HMA 2R, SRR AR RS YIGE. Zhang
28 LT ) At P A HLAE AT L 2 B TEH LA S0
T HGEAE. Xie 25 10 BEFTWIIT A B 4 25 e A LT
MU, SEAFIFAHLAE 8539 kghm® (N 450
kehm® ) STEHUEIRIE (N 450 ke/hm?) #HLL, BEASA
Kb R 3 pH BT ML . B SRS A A i
1 A4 O AT PG4 41 AR O A R 2 e
JZ 30 em AMTAEIISERTRAE 8739.55 ~ 9169.95 kg/hm’

(HHLT. N, PO M K0 43510 61439 ~ 644647,
43785 ~ 45941, 9439 ~ 99.03 }2 159.06 ~ 166.89
ke/hm® ) EARTCHLAE, & B SEAF O AC BE RS 22 fif 0
HLALE By IR Ak, R s 4 vy b S el 2 7
Fan % 12 W58k SCEL R P S Bl R [l i A X
A3 SIBATAE N & 750 ke/hm® JRZE . SAFDEIE ARG,
KIAHNE (SEAFDRIEFIRGSE ) Ab PR 338 5 U
EX &= plIf e

£8 EMEN. P. KAEXtSE T IEE AN

Jiab = 2 e it A s i) it FH fERL E=BUN
FRE . GAALE. 1A 43 4T — N 0.1 ghkg. P,050.12 g/kg AR S L pH B, B AR
FUR L N T e S A AR K,00.2 ~ 0.5 g/kg {2 it 25 it JES s () ) 348 A,

[y KEpAe iR v 35 pH (A SRR ST
[¢3
B4R, PR HERWREERE N, PSS LA, N 600 ke/hm® (30% B AL BEHNO0 ~ 40 em 2 HIE fHgsg )
R LR ZE WARWIF A css B 3 W, 4 WOEALR  +70% IR £ ) . P,05750 kg/hm®,  BlfAEA A, REA SRR
S FILEAAR R 3:3:2:2 K,0 750 kg/hm’ RERA, HAEREA 84 d
S R R A R Ik
JRE. AR RLCHENE R 4 HAHUE . BRI, PR 52743 kghm® (N 147.68,  ZSIE HHEFAMIE ROR R, Ak
5 Gm R PP, Ak R BEAE. 40% P,052637 M1K,0 2637 kghm®) . LIESR. 2. 28, A
Besrin i A e OB M E6. 8 N 354.69. P,0,140.3. K,0 BRI & e
R4 IE KRB 30% &M 140.3 kg/hm®
LR
NPK Z 48 HEEME R 46, 8. 9 M 750 kg/hm? (N : P,Os: K,0=  &E1E 20 4E)5, A st a0 i Li % Lo

Jiti AL

1.75:1:1)

FR AR X 8 S A
pH. A HLBURIFE 3 & W35
TR

Li 45 U BRS040 5 4 25 B AT HLAE
R TCHUA MG AR S 5, & 0+ 8 pH, ks . A
BLBR . 2 ZUR A Wt B A HLAE LL 9] 4 335 i i
THes, HEELFEASTR, Taks ™ ik

W, AH T HE AL S AL, fLAE A HLAC S iE
A IR E A bl M pH, RIE B By A RS A
HLAE 55 TCATUAL el X 2% Pl = e AL 3 57 i 1) e 245 L
*9,

*£9 HHAEEHE N.

P. K BBXFZE L8R R0

HER A L it A s 1] i (kg/hm®) Ak EE DU
TRV Bt 1 FAEA AU, B 53849333, N300, P,053275. HEEHULS, 5hum ik
NPK ke P FRAS . 40% JR X FIBLIRAN A K,0 62.23 (25% BHHUIL +75% 1k AL L5 5 i 2 IEAH

A, HAY 60% BIRFE MG ) K, WA T HHEE TR
T B0 43 B AE 3 A4 A8 A AL, 2 pEE 1 A
it T, PP 25% AHLIE
RE . i KBRS EIE 60% T B2 0 200 N 160.56 (75% 4 ML +25% 16 $E e 25 +H0a LR R4 A s )
5 Ry HHZRARE i, F. BACRWEHE 20%;  E) . P,0580. K,017.13 Airw
KR . AR S HUIESERLE
BANUES  SAEAERIE43 10 AU, BRI B0 WO A HLIE 524738 (N: P05 SR HHEPAEHLR . B e
B (R 2. FHHSFEEZE K 70% FEME; WAE2H K0=238:031:1.1) S5{bAE 31399 %, A R0k s s 4 5 i
SRR KA Y WIBE 30% FAE (N104.62, P,05163, K,046.33) 1%il
iRk )
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73 3
et P AL s ] Jt 4 (kg/hm®) A sk E =P UN
JRZE . R RS E 104 4H 1 HS50% IR 5 ENLUIE, N 350.06., P,05125.88. K,0 ZEE-HEREAA. B ErmEg)
A5 R £ ST 5H20H., 8 H 1 H25% LA 287.88 5 S AFHEAC 1904.0 ( A B, AN & 2B B AE

e

LSRN T

B

B

IRl BIIPR
A 7S 2T B
+ 40 4¢

PRE + SEHFOF T 10 4FAS T
KA+ T
=

3. 6 F110 AjfiFfbAE (fudspR
FMITHERRES ) KA PR

HUAE: TEHLIE =1 : 45 AL N 450,
FP,05140, H K0 300; RIN:

P05 K,0=3:1:2)

400 (N9.54, P,051.1)

PRESEFFIF =21 1
BN 581 glkg

N 139.2. P,0512.6, X33, g3

BOR, RSO RIA R
1 AN S bt

B SN, A AL X
R R R U R
i 4 b RS PR B R B
WL T THLE

W+ N0 HE i, pH
L 92y Bt A 11
FHEIR %

Wang % [59]

Yu%[m:

A1 8 MR 9 mIJ, HifE NAE A 1 120 ~

285 kg/hm® B 38 pH JC 2 % A B2,
HEZRWRAL; N, P, K IEECE LG4 N : P,Os : K,0=
(2 ~287) :1: (1.3 ~ 1.6) W] LIA Rk 15
WEE, A NUES N, P KRR AR LA &S
HAHORAL, Hy-EREAL, iR 9 BdEgIT A
B, RHAAVUIETHLIEEE, BIAHUE: THLE =
(20% ~ 25%) : (75% ~ 80% ) %A1+ F N, P, KM
Jiti LB N P05 1 K0=3 1 11 2 B A Feid AU,

4 FEFEIEHIEIEE SR

SURV S
4.1

PRUE T = AR5t P 1 2R 2 k4

i 5 1 B
PERCELSE, HA 05
AL, SREIRLE, LSS SR i it A 1 s A
B 95 YL R 1 SR A PR AR O B R AT R X 4%
bel A SN 2t L3 10,

R R AT
B R IERHR Y D RE B i 7328 £ B AT
TEEMRNURE . T IRAT L SR
AERRI R AR

R10 HEEHMEREXNE. @ERETEEDHZE

N ZebE AL it AL a] Jitd FH il 2530k
xSyt 2 P BT TR — A AE S P A ML 77 Bk 395 bl IR TESERG AR AL 25 TR R A MR
IIECE PN WBERN 1.5 A ARk RE it IS0 B 5 A SR, W
FR7 T 4 ~ 8 d JKEIAG 5 k1

CRMEE” B ORgILT 12

filG 64 I AR
IKEEHE (CHOMNIE B0 J2 3 43
e NURNEID! B4 A5
Koo RK L 744
AT AL
NPK JIt LR Bk
JEFEFRIE (LhAR 4 6 AFpuikek
FEME) W

WEHES 10, 15, 20d

IR 2 47 (3
HE 10 7« A ZEHE 2
H:HFBIEsH =
3:2:2)

40 1H~5H20
H & 7 d X 25 nt
THIE 1 AT

3 HEIA 409% NPK
JIE K2 500% JEFERRIE;
. HERMRB
A30% NPK ALK 25%
JEFHRIE

234 ~ 936 g/hm® ( Wlf & 1.3 ~
5.2 g/kg)

1049.5 kg/hm® ( 7K ¥ 1 NPK &
554.7 ke/hm®, A5 %A WA 2750 J7
I lg)

0.5 ~ 1.0kg/L (% RIEICE NPK)

N 420.6. P,0,179.9., K,0251.75 J
JEFHIRAL 599.7 ke/hm’

10 d J& PG 3 53k 0.157 ~ 0.389
il X 2% i v Y 22 1 25
CIEH) REIEm & (L) 5
BR

A IS AH e, B RS
2 R, AR BEASRI ROt
AEH

mg/g;

KR I . s TR 5 4
ARZB TR, BRI

AT 2R, AR
JAE HeHE

HCge

R

o
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Z23
JE A5 el DL it JIE S ) Jiti FH A JIEK Z:7 3k

LA RS BN R FE A L R A IR 1425 ke/hm® (N: B ASEEF N, P K. Ca FI Mg W BRERS S

BB AR BElR AOKANZSR RKZSIEAE =40% : P,05:K,0 J17:6.7:10.8) . /=Y Wk, e AURFIHER, ALt

S 30% : 30% HIELIRZE 390 kg/hm” P

JRE. B8 T 70 H 3 12 AXSEE N 219.69, P,0, 14592, K,0319.15, KBRS, G280 THRTH TR

ME. BRERE. fE AR 225 A8 A= Bk 3000 ke/hm® (N : P05 : K,0 =

AT A 6.39:1.17:1.34) . =W 5 6540

KRB TR, kg/hm® (N : P05 : K,0 =0.59 : 0.47 :

Tk 46.7% ) 26)

FERIL . R

BN A A

20 ~ 25 cem iR

R 600 (N : P,0,: K,0=22:
8:12) . THKEATHLIE 1500, ¥ =
FFOF 1500 KR 450 kg/hm® (BN
375.6, P,0,48.0, K,072.0)

FAEIEBUIE 147 x 10', EANE 1477 ~
590.8 (N:P,0,:K,0=22:9:9 H
N 325 ~ 130, P,0; & K,0 13.3 ~

1.5 /L. 500 mL ( 16%Asp+24%Glu+
14%Leu+10%Ala+9%Gly . Phe. Lys

Az Wy B ) 7312.5 kg/hm” (A5 HL T
592.17 kg BHAH A 2.29 ke, 47500k
17879 ¢) Kook W e 45 4875 kg/hm

LKA A & BEIE 750 ke/hm®, K T

BUIE . Sh3ERFgE K A 94 A MEZEIN, BEIRE
e K SR % P
AR, HEET6AEA  FEFF A BRI
NPK & &0 PAS 1085 Fl BIHLEIA L4 25

PN em Ab T 8 ifE A &2

A 57.6)

LR &R wmER g 2 ~SHA®Hm7d
e LR TS MR 1K,

X 5 4FA i 5 1% Fl Arg)
AEIHB K TP L 1 A a)EE
WG piyzs:d

(A 0.67 kg)

ORI AL W H BT L T AR A 2R
A TR T K (2018 4F 3

R HERAETT
A

JIE W A4 & T8 I 1800 ke/hm® T 300
fEWOR (ZEN, P, K FHH N 15447,
4476, 88.51 kg/hm®)

T 1R 55 F0 B R A1 750 kg/hm®s TS-1
A=A HLAE 7500 ~ 12000 kg/hm®
(ARG H % 0.50 x 107 clukg, A
HL BT FH 2250 ~ 3600, N-P,0s—

St IR AL, AR AR B AR
HHIER

SEMEZRE R WA LER. KR
BIE7 LT Sl Tl =08

Bpk RER T B AR | AR

HIRT PR &k

B oA O . AL
T VR ELAT AR T Gy

Jm

WS AR LA 2R
LRSI, KLY, &4t
T B AT PRI, B LEREAIT

AL, R BRARE S
B B, MR RO R
LREpEE

i

%—ﬁi%[m]

s 71

of
48

2T

i )

i

F gL

SRS, iR FRAWE 3H10H, 6 H22
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Research status and prospects of fertilization in tea plants
ZHAO Jin"*, FU Jing" > ¥, LIU Ning-ning" *, LI Xin-sheng" > *, ZAN Li-xia"” > *, YAN Fei"” **, QU Dong" >
[ 1. Biological Science and Engineering, Shaanxi University of Technology, Hanzhong Shaanxi 723000; 2. Shaanxi
Province Key Laboratory of Bio-resources, Hanzhong Shaanxi 723000; 3. Shaanxi Province ‘Four Subjects and One Joint’
Tea University & Enterprise Alliance Research Center, Hanzhong Shaanxi 723001; 4. Qinba State Key Laboratory of
Biological Resources and Ecological Environment ( Incubation ) , Hanzhong Shaanxi 723000 ]

Abstract: Fertilization is an important guarantee to ensure the healthy growth, yield improvement and high quality of tea
trees. Single application of inorganic fertilizer or organic fertilizer can promote the yield of tea, tea product quality and soil
fertility, but there are obvious defects and hidden dangers, such as soil acidification, serious nitrogen loss and reduced yield
of fresh tea leaves. Therefore, inorganic fertilizer and organic fertilizer application, combining with new type of fertilizer and
new fertilization technology system, such as selenium fertilizer, carbon-based water-soluble fertilizer and intelligent water
and fertilizer integration, is an important way for the sustainable development of tea garden. In this study, the effects of three
fertilization modes of inorganic fertilizer, organic fertilizer, inorganic fertilizer combined with organic fertilizer on tea plant
growth and development, tea production, tea quality and soil fertility were summarized. Considering with new type fertilizers
and fertilization technology in tea garden, this paper put forward relevant development suggestions from multiple aspects,
so as to provide reference for realizing rational fertilization in tea plantations, producing high-yield and high-quality tea and
improving soil quality in tea production. It provides research ideas for rational fertilization, production of high-yield and high-
quality tea and improvement of soil fertility in tea garden in the future.

Key words: tea; fertilization; yield; quality; soil fertility
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