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Abstract: In order to analyze the improvement of pear tree yield by matching nitrogen, phosphorus and potassium fertilization
in major pear fruit producing areas in China, the correlation analysis of nitrogen, phosphorus and potassium fertilization and yield in
major pear producing areas in China was carried out based on the relevant literatures of matching fertilization in pear trees in China.
The results showed that the average ratio of nitrogen, phosphorus and potassium fertilizer was 1:0.66:0.66 in the main producingareas
of pear fruit in China, whereasthe average yield was 31.66 t/ha. The average ratios of nitrogen, phosphorus and potassium fertilizer in
the four pear producing areas, i.e., North China, the Yangtze River Basin, Northwest China, and the old Yellow River Channel, were
1:0.62:0.79, 1:0.57:0.85, 1:0.81:0.32 and 1:0.56:0.79, respectively, and the average yields were 42.85 t/ha, 31.58 t/ha, 15.78 t/ha and
38.76 t/ha, respectively. By the yield model, it showed that the contribution degree of each factor to yield was K>P>N, whereas the
interaction effects of nitrogen, phosphorus and potassium on yield were PxK>NxK>NxP. The contribution degree of nitrogen,
phosphorus and potassium to the yield of pear fruit in four main producing areas of China was K>N>P, P>N>K, K> N>P and N
>P>K, respectively, the interaction effects of nitrogen, phosphorus and potassium on yield of pear fruit in four main producing areas
of China were NxP>NxK>PxK, NxP>NxK>PxK, NxP>NxK>PxK and NxK>PxK>NxP, respectively. The factors that affect
the yield of pear trees in various production areas in China are not the same, and the input of fertilizers is also different. The pear
production areas in North China, the Yangize River Basin, and the Yellow River Old Channel focus on nitrogen and potassium input,
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while the pear production areas in Northwest China focus on nitrogen and phosphorus input, which is related to the conventional

fertilization and soil nutrients in each region. Therefore, in the cultivation process of pear trees, the local soil fertility factors should

be fully considered, and the matching fertilization can effectively improve the yield of pear trees.

Key words: Main pear production area; Nitrogen; Phosphorus and Potassium; Proportional fertilization; Yield

F [ 2 B AL R R R 2 —, BE A,
FURHETR E AR E T 3 000 46 HEEZ SR
Bm R, 2018 AEFRE R B T LR 94.34 7
hm?, - HERALRLR AN & SR HE AR e (2, + 5
W ICE B 1 = (IR RE T A Hh 2% P - A R
T8 B it AR A BT R st b FE AR A K I R 45 R
IR0 AR R AR AR TG s p AR R, Xk
ALEE Y T HERNR R, SRR ek, B MHEY™
AR EER . W i AR 2 S Y 0 T
BN SEMREIN S LA, RS ST
HALE TR M, FHREEAE, Hik, &
Jit B A 2 5 Wi A 7 b i BT L T G A R K,
PR P T AR AT A R AR 0

PRI, FRE B DX A7 AR AL B R
B Z | ABEE S E IR B L A . A AU
A LA, X AL 7 R R s A T AR K
SO0l XIMERSE O NE A A R, KR A
bl N. P. K 2k, & sl Ad bel 7 Fl B i
R LAY AR R | 7 SR S A B AR A2 B 2 F
FoEl, — B/ REROTR, Sagliik— R
RSN, DTSR ST TR . B, Bl G
it A 5 B A KOTR B L B e SR ST R 1 6
o HAET, SCT AL GRS o R B A 5
K2 SR PR F B — Ml Xl e — S T, 1 o 3R R
A1 S T Bt 5 7 e ) R S R A il . FRATT
T A ) Ao Sk, R AR T X R A
Pt 5 0 5 7 i 0 O R UEAT B A AT . DA B 3R
AR B 37 R B I 1 O 5 7 i C R
SRR EAR R BR 327 AR RS
1 BEkRBES S A%

1.1 #EXRR

DL BB R An ™ AU Ry SCktin], M E
HIPELHE B (CNKD s & S0 20 45 P & R A C
SCHk 524 %%, N BRI B B LU E I
A BRI SR 43 R o RIS AT
ik, BRRER XSk 4 471X, BEdL
BPEIX, AFEEAEIL X, DIRAE A &

KAITLRIAL ™ X, )i, SwHE . Wik, widt,
DIRMFERP AL 5 PEAER ™" X, AfEdmE . Hl .
PP, DA EECh 3 EHGER 7 X,
W VLA, 2R, URMEAR. A8 E. R
it SCHERBIFFE N 25 XS 28, 40 SR DA | 4 A4S 28
B X R PRt 5 7 FE AT A b, RIS
BB RAR R E
1.2 o ik

WU 3 LB I SCRR U2 TR X, 43 5
| g O N SO I8 Y R it [
TR N R 11 G 1= BN el P 71| 5 e S
7 DX R Bl il 4 o A i s, Excel 2015 FH
SPSS 18 &G A A A A T 5iHE 4347, Origin
2022 YEE . $LAAS ) U B 55 0 1) 7™ AR
fhita#h, H, DIiiesoh A4, Fea b EAR
i, EH y=ax*+bxte 3 y=ax+b A TEMEILIA .
P SCERIR B R AN . B (P) . B (KO it 2 S
H(Y), BRI Y=aN+bP+cK*+dN+eP+fK+gNP+
hNK+iPK+ #47 = 0 Wk BHME, DS 4 K
BT AME . B X R sk AN [
PRI 25 1] R 38 BN o
2 HER5HH
2.1 HEEEFREHTEES ZFHX A
211 ALK X 43 R SCEkdRE i3k
AL 7 XA ] U A T Ol (o) 5 7 o (y ) A 7
WUEAHr (B D, UG TS i 22 31k y=
0.000 322 0.229 7x+75.202 (R*=0.126 1)(&). y=
~0.000 1x2=0.005 9x+40.776( R>=0.143 1) () . y =
—0.000 1x°+0.0845x+20.142 (R?=0.0752)(#f). M
BRI, Bl it 2 RO A 3, R
WTREARG , 247 8 B 1k 3] 382.80 ke/hm? I, it &
WG, et REZ G N Bl A ARG
FrE RS T R R AR S, i B A F 422.50
ke/hm? B, B4R B A3, FeEAE BT R R, M
RICHRFRI TR [ R el U B -S4t FH A 4y o
35126, 231.97. 230.29 ke/hm?, A HEHIE I L
H1:0.66 0 0.66, PP 5 31.66 t/hm? |25,



- 86 - Rike#Hz 3%

y=0.000 3%’ — 0.229 7x + 75.202
70+ R’=0.126 1.

100 200 300 400 500 600

F41rel it 1 i /(kg/hm?)
y=0.000 122 - 0.005 9x + 40.776
R>=0.143 1

0 100 200 300 400 500
B4 i W it /(kg/hm?)
y=0.000 1x + 0.084 5x + 20.142
70t . R=0.0752

0 100 200 300 400 500 600

FLE i B /(kg/hm?)

E1 ZEIEN-XEHARESTEBNER
2.1.2 ARdbAL I ladx R A E A XA B
B A S A T R A AT (B 2), B S
() IR #2258 y= 0.000 1x% - 0.061 5x + 49.833
(R?=0.0427) (&) . y=0.000 3x* — 0.109 1x + 52.191
(R?=0.0182) (f# ) F1 y=—0.000 12> + 0.065 9x + 36.387
(R?=0.111 5) (%), M 2 a5, BlEE iR = i
BEEE RGN, oI AR, it R it
HArH1M 307.50, 181.80 kg/hm® i, 3 i &0 AR 1
BEIE AR, 7 BT BEEREAR R G,
B Z 3, M4 o 329.50 ke/hm? B, 380
BRAEF AL, SRR AHCSCIRER I, FREEDL
B X AL A B 34 4 43 00 Dl 361.05 .
224.92. 286.09 ke/hm?, ZBEHNEFIECLH R 1 ¢
0.62 : 0.79, F¥r=i-h 42.85 thm>, M4 T 4 [H
SERKOF-, AR DX B 55.80 ke/hm?,

y=0.000 1x* — 0.061 5x + 49.833

O k00427 w
_65)
Nee 60F .
;\‘, 551 -
i@ 50f
£ 45t .\-_/
40f
351 . L] -
30t .

100 200 300 400 500 600
U U /(kg/hm?)

y=0.000 3% - 0.109 1x + 52.191

0} * .
65l R=0.0182
601
% sst .
E n
=S 50t
s L
140t
35t
30t ; " :
100 150 200 250 300 350
BTl it /(kg/hm?)
70k ¥=0.000 1 + 0.065 9x + 36.387
63l R=0.1115 -
60}
;E 55t .
2 50t
:ﬂaﬂ 45} n "
= a0} /_\
35t ) y
30¢ n 1
0 100 200 300 400 500 600
FA 1]t #: /(kg/hm?)

B2 REELRFSREHALEESTENXR

PR T A EPE KR R

2.1.3  KULIAL S X 0 a6 e K i de Al
7 DR Bt ] i S A T A e, B
Jr A5 it & i R 2 y=-0.00147 + 0.563 6x —
42.723 (R*= 0.099 6) (& ); it it 5 5t o i 4 vk
PERENT &G, KM%

4358 y=-0.063x + 42.222 (R>=0.080 2) (#§ ). y=
—0.126x + 63.264 (R’=0.080 2)(4f)., & 3 n 41,
Bl M A R G, R B A, i A
H 281.80 kg/hm?® I, PP iEEIR BN ORAE,  TATi%
DX, B IR A P A A — i T AR O
KFR, IR ERILRER )™ X - o5 &
PO A, AT AR A TSR . PRt 1
BEARIE N SR AR AR 1 M OGSOk R, R
F VT IR A 7™ DX AL el 260 B - 49 e FH 5 43 0l



14 BRI, & FEFR L XA B UL 5 i C A5 <87+

294.75. 169.00. 251.50 ke/hm?, (B4 NEF- 24 g
LA 10057 £ 0.85, FH /=m0 31.58 t/hm?, H
e, ALl it 20 S R I AR T A B R OKOF
Jita Al e 14 A KO P

y=0.000 12 + 0.563 6x — 42.723

o R=0.0996
36 "
~34F
o n
rﬂlf'ﬂ 30f
260 u
24t .
2L ; : ; : :
270 280 290 300 310 320
24 el it 2 /(kg/hm?)
- y==0.063x +42.222
. R=-0.080 2
367
4, .
B T
= 30)
g 28t
‘H‘ 26" [ ]
24+ .
22 . : : : :
150 160 170 180 190 200
B4l it i /(kg/hm?)
y=—0.126x + 63.264
38
. R=0.0802
361
34t
— L | |
= 32t \
= [ ]
= 30
ig 28f
Y .
241 .

22240 245 250 255 2I60 265
UG T R /(ke/hm?)

B3 REKIRENXEHERES BN R
2,14 PUIERIX X E VT AR AL T X R
B S e T A, A TS Rk
239N y=—0.000 5x°+0.373x-47.28 (R?=0.1334)
(&), y=-0.000 05x>~0.082 6x+35.402 (R>=0.3125)
() y=—0.001x2+0.274 8x+4.760 3(R?=0.519) (5.,
N 4 FTR,  BE A i L A R N,
Bl 2 G0, 2t 20 A B 1= 53 31 A 373.00
137.40 kg/hm? i}, 77 ik B i KA . 16T it
X, BRI ES T EATE - E RN R . U
IR E P AL X R S b s R, AR ]
AR AR T . AHOCSCERER T, FRE PE A
77X A el U - 2ot FH 4 A 365.83 . 297.50,

y=0.000 5x° + 0.373x — 42.28

[ R=0.1334
u | |
25+
5.0
§ 20
15§ .
H
10}
[ ] [ ]
5 L " " L )
300 350 400 450 500
Z4 el it & /(kg/hm?)
20. y=0.000 054 — 0.082 6x + 35.402
R=03125
n ]
25 "
£ 20]
g 15
i oo
10
| |
5 L N L L
100 200 300 400 500
B4t 4 /(kg/hm?)
30r y=0.001 22 + 0.274 8 + 4.760 3
1 " R=0.519%
25t
£ 20}
I8 15 1 "
H\ ]
10}
5 L n n L n )
50 100 150 200 250 300

F4 it /(kg/hm?)
4 KERILAEFREBEERES 20X R

117.5 kg/hm?, ZE #EHAESEH B 12 0.81 ¢
0.32, X7t 15.78 thm?, AHES T4 FEEH K
-, PEAEEL XA AR T A 4 112.79 kg/hn?,
PR T KR 15.88 thm? F 347,

2.1.5  WEHGERL X % e ] A
77 XA R el R0 B it ] i 5 AT R
A TR R R 2R 53 3R y=-0.000 7a% +0.358 1x +
16.54 (R>=0.867) (& ). y=—0.000 6x*+0.173 9x+
31.132 (R?=0.008 9)(f ). XJhaff s TG
HIZE R v ==0.029 9x + 47.569 (R?=0.063 5)(4).,
DAL S W, Bt e 2 R R (R, e
Bl 2z B4, 2 it & R B 4300 R 255.79.
144.90 kg/hm? B, 7R B AE . 6 FiZHbIX,
B S PR A — B AR R . BRI IR
BT ICE R ™ X i A e, SR T A
BRI o AHOCSCRRERIT, FREEITHGE RS ™
DX L el 60 B - X i 2 40 S 371.25 207.22,



- 88 - Rike#Hz 3%

70r y=-0.000 7x* + 0.358 1x + 16.54
R*=0.867*

—~~ 60» " n
ém»
i 40f
#H
300
200
100 200 300 400 500 600
B4l it R /(keg/hm?)
200 7= ~0.000 65" = 0.173 9x + 31.132
R*=0.008 9 .
NE 60 - L}
= so
%m-r/’_—‘\\\\
30t .
20t '
80 120 160 200 240
B4l i W /(kg/hm?)
70- y=—0.029 9 + 47.569
. - R=0.0635
2 60] =
6& "
= 504
o ]
i 40 T\\\\\\\
30' ']
201 = . .
100 200 300 400 500 600
F4 et #f 4 /(kg/hm?)

B 5 ZEFTEERSXEBEMREESTEMNXR
294.56 kg/hm?, ABEFNEFIIBLEL A 12 0.56 = 0.79,
SEH R 38.76 vhm?, B il AU A
FaETEKT, MR T 4 EF K -3,
22 FEEAMdGES

FIHSCHER TR IR E R 3 R Aedl . KT
PG . BT A S5 D R R X R BRI H i JE A
R EIR SR . B B T —on =

WEEELS, A= m () S5EN) . 8 (P). #
(KRR AR, R 1 ATH, R X4
RS B STk E N K>P> N, £ NELH
RN PR A TTRRE ) PxK >NxK>NxP, 44t
B R P R Y TTEREE S K >N >P, &
R HRT R TTEREE A NxP>NxK>PxK.
KT AR AL ™ X AW X 7 = STk P> N >
K, SRR HR N =R BTN NxP>NxK
> PxK o PHALEL " X AR BE A X  sT ko K>
N>P, 4[R2 58 B AN X ™= 5 1 STk EE S Nx P>
NxK>PxK. SEHEERL™ X 45 R 2% G sTik
FEA N>P>K, 45 PH 2 A8 H AN X 7= 1 () Bk N
NXK>PxK >NxPo HAH VT A ) s A4
R I R T R e A B, R?=1.000,
FUILHE S LA LA R T
3 i E%iL

R W HRAYIERIOTEWESR TR, &
A KR R, BRI RS %,
BRI . T a RGN AT EAE
25, BRI SRR A P A R SRS e R R
o RS AL ST BUE Y A Rk sZ 2
FR, A R S IR A R AR, B
RS =R 2, B RS R R )
K, FEE I ZMENTEAR, S 5Z2/aH0Y
AR, s AEsis Lo AR, S R
XPFRBEF A . iR SPAD, JRSE S RAE
HA B EWRIEER 0% AT ARBL, Xt
T U R A 7 XA B I R AR A 2 B, AT
AR IXCR . B At R BN o S M X AERY
RS ERERH B AR, ARdbFL =X, KT

F1 RERFXFESEFHEEASNOEARIE LERRHNENFEX"

FU

;E [a] A

— IR SEH UV F KL

N P K NxK NxP PxK

4 Y=0.564N*+0.398P%+0.146K*~123.32N+42.169P+134.627K -
0.969NP-0.529 NK+0.172 PK+42 299.92

424t ¥=0.158N*+3.582PK?+0.463K*~696.07N-2344.86P+915.419
K+5.113NP-1.538 NK-3.087PK+259 795.8

KT Y=-10.538N"-46.911P>-135.294 K >~11797.819N+33204.421

W P-15 784.631K+99.718NP+10.355NK-23.975PK+7 963 896.2

PEdt ¥ =0.535N?+1.217P2-0.9K2-347.662N -476.79P+861.08K —
0.102NP-0.114NK-1.804PK +101 588.6

] Y =—3.685N2+3.817P2-0.004K>+2 800.086N-863.465P—

HE 1 868.985K-3.669NP+2.853NK+1.673PK-881.662

-123.32 42.169 134.627 -0.529 -0.969  0.172

-696.07 -2 344.86 915.419 -1.538 5.113 -3.087

-11797.8 3320442 -15784.6 10355 99.718 -23.975

-347.662 -476.79 861.08 -0.114 -0.102 -1.804

2 800.086 -863.465 -1 868.99 2.853 -3.669 1.673

O BRI — Kk R kTR BEEATF 0TI, KA R HOk T35 i 69 3B 2R3 8 Tk



14

BRI, & FEFR L XA B UL 5 i C A5 -+ 89 -

AL X BEOE R X E T A R

A, MPEAER= XM E A BEIRA, X 5%

A1 DX AR it NS >0 58 R oy A — E R R

BT DX B R AR TR RS, DRt

AT D dE a0 3R ] S A X AU it P

wH R CRVIE LI, &7 KA &

5 A R A
5 R B, TR ER G AR IE R 1

0.66 : 0.66; FHJ7= &K 31.66 thm?, Hrr, Pt

B4 X I A B P K, i AR A X

Bk g e EREEKE, X 5P A0RL X BT E )

MR RA S, at BE b s, FE P IEEY

7 DX X 7 B A A — 2 B A DG Jl g g

AL AT RET, TR [ B bl AP i Y o R

JERMAN K>P>N, FBEH 5 K2R 8 B AW X ™

HTTIRE RN Px K>Nx K>N x P, FRE YA

B DR P i 1 DTBR RIS A AR, Aebad

P YIRS X DU R DTmk A fe s, VLAY

PR AR DU e, BOEOE R X LUAR 5T

BRI o FULAT UL, 52 ™ DX AR ™ i (Y R 3=

FEAHANE], TERRGREE R, N e 2% T8 1+

IR SRR TRCLAEAE, DA SR AR 5

SEHf:

[1] 2F8, # #, T £, % KI0FRREZRF
R EER G RZL)] RAZ A&, 2009(1): 4-6.

2] # &, F % ETRLTHZLELTLEEH
wEZE[I] WAREZ, 2017(14): 224,

3] m#EA, F #, %X, £ TAKEFEXHH
EREFREKFEERFENG B[] FERLAE,
2015, 52(4): 637-642

[4] (ER%, THEF, TRA RLTHRELETHLE
JERHE AL G R[] e E £ 5, 2020, 45(1):
34-35; 43.

(5] 71 3, & RLTHERETLERAHF
FE A G X)), ARk, 2018(14): 605 63.

(6] fThMe, Furd, RILEFFHNTLEREALI]
B, 2013(10): 36

(7] EXH#%, FwHE, H#ER, £ REFREF SR
PR, BN EG ZERAET]. RES5mI, 2013,
13(5): 1-8.

(8] mmi#E, Kk, "é4%k, £ TLEESLIR.
FERAB KR PEES R, 2018, 47(S1):
119-121.

(9] Tk#kde, AKX, KEE, % AmwomEmlcl

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

TR AFELFR, T A L RE Lk,
YERY.¥28 04 AEEWEAAF. EF55 0
EAFIT LR XE. o FER LR, 2005.
XEE, ERE, HiER, . RE4LEERXMN
MBI X F A FALT]. FERR R LA, 2002,
20 (1): 38- 44.

K, et HERAFSLEREIR. #%. #F
FEFAG st ENLI]. RAF4H, 2019, 36(8):
1067-1072

KRG, B APEEEIKA R, B
)] RYTAEEAR, 2023, 43(4): 45; 47.
WAk, HUR, YR, FERRAKEEELAR
AEMAR o m AL TAEHR, 2021(3): 18-19.
XEw, AERE, KL, . ELEFERAE
R KA L)) FEEHEAER, 2020,
39(11): 68-75.

e td, EmWE, A #H. T EE RS EAE
AT PERKIE, 2020, 36(7): 54-56.
AR, EmW3E, A . T4 E A AR RS ROk
R ALI]. MAERK, 2020(3): 26-27
FHE, TES, AnkE, & LALETFEHERE
BRI AT T R A, 2019, 51
(4): 8-10.

Bfw., FREBEAENSTELRALELIES
RRBEFOAFEERRME (D] HE: WE
K, 2020.

MER, BHA, B B, . 4. 8. HELE
XM EEFRRESFNPm]. LERLAFF
WCE AR, 2017, 37(1): 23-27

Tk KEHEF AN L EERREMEKELH
e [D] e ARk AF, 2016.

hEM, THE, 2L, &£ fBFAERER
FEESFRHMATRI]] ERRFRER, 1992
(3): 226-230.

ARE. EPERAAERXREERRALADIL
R AR AF, 2015.

WAE, EEH, K F, £ LEFEHREF
X AR SR E G 4[] W ARK LA, 2012,
44(5): 75-78.

Ntz GlhE, kKFR, . EARERAELEN
R E [T FERR, 1993(2): 9-12.

XRE, WAEE, KEX, & R A B
L] WARR LAF, 1984(2): 30-33
fgah, # %#F, L%, . ARLHEARLY
EEFRA R LR AFE, 2022, 63 (2):
330-333.

WEZ, BRT, & %, & A)NTREERIL
NEAIEFSRAAH]. # R LB, 2021,



<90 . g;ggq%

3%

(28]

[29]

[30]

(31]

(32]

(33]

[34]

[37]

[38]

[45]

[46]

60 (21): 69-72; 93

HEH. ZEBEMAREIIER T REABH T E
SR EID] ER: WEAS, 2022

ART. BERANAEALIE, +RABHSFER
RAEMAFRID] EXK: WEAF, 2020.

Kodr. B R AN BUR AR AL B R &R 4R R 4 A
MR TID] ER: TE A%, 2019,
Bleg, & g MR BERAEFX@RER
ALV &KY IR 5 &%, 2015(6): 119.

BRE, HUWA, Reld, & RIS 341475
JER R [T] TARR LA, 2013, 40(3): 48-50.
RIEA, AWK, ik, £ FREERELR
Wt R A K, FEMERNBH[I] TR LE
W, 2022, 34(6): 1217-1226

MmER, FFEE, RN, . AR EAHHE
BERRFNAR] B RLAE, 1997(4): 40-
41; 46.

IHF. KEBBEMETERAFAALKLT R
SRR AFI R rED]. B B EARKFE, 2023.
T, FERA. BAEXEFLEEAIAE K,
RO R RREGFNPHD]. AR FEAKX
. 2023.

HEE, F OB, T B, £ FTEEELENE
RYFHRRELFEERERNE W] AT EE, 2021
(13) ; 52-57

PO, REE, EEIT, & Q844 ES TR
X FBERERLBFHB LSRN Y]]
HE R A FE, 2020, 57(8): 1457-1464.
MEZL., AW ABHELELENEEFRLELRER
)] R 58K, 2019, 39(21): 44-45.
THH, NE#, TFE, & BELHFEL DML
B 7t % i B R [T]. RA 4, 2019, 36(8):
1020-1028.

X\, AR, KIHE, . ABPEGAFRESE
)] MK, 2015, 34(S1): 15-17.
ZR%. WAEBENERSFNRLE HATER
D] BEARF. FELRLKAFE, 2016.
Khr, TEM, BT, £ 4. B AEES
ERHFRKFPSFEHYHI]. BRFR, 2013,
27(7): 1048-1053

ke, W&, EAR, & HEEAYFTLA
wBaEw A EARWMRII) HERLAZFE, 2001
(5): 257-259

¥ ON, RUH, EidE, £ FHAEENTRER
ERAEKG R FMPE)] M ESFER, 2018,
20(8): 2477-2484.

BB, T o, Y, F. OHEAEHRPEE
MEFRDPRREFE, BRNEHE[T]. TRR L ZR,

[47]

[56]

[57]

(58]

(59]

[60]

[61]

[62]

[63]

2021, 37(6): 1526-1533

E A, vhAE, B B, T OBRAEEA TR
MAEEFAARFEE R B W] THRRKLH
%, 2021, 49(20): 138-143

MREFE. 2T Android RGN R M T EE XRS5
FRID]. &M ZEARLAZE, 2020.

R AL 4 A AU B i 4 3 I ) X A A K A
EEEHMFmID]. ER: mEALAF, 2022
X g, K O®H, ¥ R, FOKBEHEHZESAKE
— AR AR AL By N R ROR(T] RAR LA E,
2018, 46(12): 151-152.

ok HEEFEAKRRLEKME KK
REHERBARFRID]L HM: HMAFE, 2018

R B EAMEERFESERAARERNY
D] . ®RREAE, 2019.

BRAR . MR AR o o R B RO R R AL AE X AL
EKWREARID]. @R ERRLAE, 2016
. AEREMREL RN ST HE R FE
S EID]. &M ZERLAFE, 2014.
GHONAME A A, MONA G D, RIAD G S, et al. Effect
of nitrogen forms and biostimulants foliar application on
the growth, yield and chemical composition of hot pepper
grown under sandy soil conditions[ ] ]. Research Journal
of Agriculture and Biological Sciences, 2009, 5 (5):
840-852.

B oF, T T, % B, F BAFERILEKRAR
AL R A& A %4, 2018, 29(5): 1429-1436.
RAESE J T, DRAKE S R, CURRY E A. Nitrogen fertil—
izer influences fruit quality, soil nutrients and cover
crops, leaf color and nitrogen content,
‘Golden Delicious’ [J]. Journal
of Plant Nutrition, 2007, 30(10): 1585-1604.

WU P F, MA X Q, TIGABU M, et al. Root morphologi—

cal plasticity and biomass production of two Chinese fir

biennial bearing

and cold hardiness of

clones with high phosphorus efficiency under low phos—
phorus stress[ J]. Canadian Journal of Forest Re—search,
2011, 41(2): 228-234.

TEZE. AMRMEEREFL SR KR AR
KA AHE, 2007(12): 49.

WA, BEREFRAARM I B[] mER
i, 1993(1): 27-30

mEH, TER, HEMR, F. HXERAHHAX
REMEE RN ZmI]. FEZL, 2009(12):
29-33.

BER. TRERKTRH LKA E R EKMR L
&R ED]. M. ZHCRL AF, 2008.
REZR. AR R T R AR R L& TR
KRBy #E[D]. b FEKLKAF, 2016.



