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FESENT SR, 200 FR+T, CF+T 2 PRAIN R, Ho CF B33 T 9.2% . 60.1%, RS AS [R) Fi2 5 s 434
INT RS S TR SR, B FE+T A PARR e s Atk o RAEICA BN T HIES T . pH (. Na'™ sc#fit,
HIYLL FF+T AN FEAS /N, 3l e CF A0 T 9.7% ., 15.6% . 16.7%; FF+T ANFRE - SEnEERE . IREE . Slihmk
TR AN AL U B e, Al CF b PR T 17.8% ., 43.8%. 48.8%. 38.4%; YRl 7 A
AAXTEE A 12 AAAXTE/N, BILL FR+T A0 E /N, 435I CF ABBRREAI T 25.5% . 12.7%. SA0E E 4518505
G FF+T>CF+T>FE+S>CF+S>FF>CF,  RIG: + 00 RAAE FF+T AbFEXS A5 A S el -+ St BT R SR A X e

KGR BrEL; SRAEAL; LIEEG RAY

R AT A (A AE 2 JE L B 2 pH
1B >7.5 ()t 48, T foe s B AH AR A K 1) - 48 pH (E
55 ~ 6.5, TIERRBMXT ISR AR . AR
KRR i SRR RS EE RN TiE
Mo XA SR AR A T A KAt |
T HE pH (AR, K2 3R AL
P, RAFHEHEREKEE, HLFEH#TLE
Bk R WFoT R B, g BN e A 4 i
H, BRSNS d . S ALEsHe . B
TR S Rm AR S R, REE R
TR MR, FEAR 3 AR A L, 98y
HE pH A, ATkt T e SR L ek
RELFAM R R k2 —, Eabi A
B I BERRESEEIR, RGBT ARSI 1L
FILL K A HEMERF | AR SR 5 ek Rk
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DPEREIZATT S B AR K L )
H3E 7 Shml HmALRE . A HLT . SR04 ek
JAT A e, X228 | Zhao 45 07 435
TEANFEHIX . ASFEBRAEE ) 3% P A8, Ht
OB IR G . IR L) S IR B IE R A AN
[ R A4 = o MRS 3R BH, Btk i A A AR X 32
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W IR E . S B RRAS R EERL  R eif 5
WA -4 pH fH; ATa2gss T i kB, Mk
B BE LA AL 150 me/kg B AR () £ 35 pH T %
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SUY i 15 1 BT A Pl Bl Rk R AR RIS RE
BET7, A AR D0 5 = 77 R 1 4 BRI AR 9 5 H R
BE

1 #REFZE

L1 5ok e AR

RS T 2022—2024 47 7F 5 PR LS X U R K
SEAHAE IS IR A SR el iR AT o %R Bl Ak 29° 45'N
106° 22'E, A#Hy 22 KA, AR 1948C,
AR K 1275.97 mm, AEH H BBEFK 1240.61 he
R T SR L 1, AR IE RN R K (N
46.7% ) . it WEERES (P,0512.0% ) . i iR £ (K,0
51.0%) . EHM (N-P,0-K,0 #H. B . Bt It
B 5359 h 21-8-11. 15-5-15. 15-15-15); +3EkL
RAC A E (L0 HR 70% ~ 85%; 477 K
NI TCEEORAR ), s B
W TR Al R A B A T iR 15000
ke/hm®; BRLASRY (4R 99%, H:77] % SKEM )
FHa SEA T3

1 FMRELELEER

1.2 Rt

DIARRS BEAE | AR AAE N P S A =4 8 AR IR
MR AAFGE X5, 43l B A CH U A,
CF). B (PRE + BFR A + i B R 45, FF) .
A+ (CF+S) . E &M+ A F
(CF+T) . BCJ7rAE + BRfiky (FF+S) | By AE + Wia
A8 (FF+T) 6 AR Ab ], ELARTi A 17 50 4 3% 2
flizs, oA CF. FF. FF+S. FF+T. CF+S. CF+T 4b
BPR. BE. FRAEFR A, RS A1 042,
0.22., 044 kg/ ¥k, 3WHEME (L3553 ) HA 5351
2:5: 3, RIS 317, 336 #k, BATRHAL
Kfith . K#EPFHIEAR—ZG BIEI— D KE
52Xt ), BEATARER K Mpk E A AR RS A
FHATAHAR 2 MR A ] —NAb R, BHELE 3 A B 2R3
7 ARSI 10 AfL @i ae, . 8. e
3B S Z A (CFAEE ) —2, Ri4ri
J21-8-11, 15-5-25. 15-15-15, JifiE A & H 5 ik
BT P AU K ZeAMI #5421 AL T8 TR
A 1.0, 02, 0.3 m ISR, KRR IERHR 1 el A R
Sz REA) R AN, SRR R R A ]

(T

TRRE FOUR OB AR O IR EORGE 6T . AWIFOESEPIAETTIE T
(em) (ke) (ghe) (moks) (mgke) PEL SRS, PRIm: el R R E IR T
0-0 8 1794 6000 53 180 ekl AR R
F2 MBI
s HHFMIAL R (ke/ ¥R ) BAEMLEART (ke BR)
2450 RE IO OMRRE W BmaE N P,0s K,0
CF "2EN 2.5 — — — — —
FF [y — 0.8 2.4 0.8 — —
FF+S B J7 A0 + Bihi — 0.8 2.4 0.8 1.5 —
0.42 0.22 0.44
FF+T Pt 5 e + BB A1 — 0.8 2.4 0.8 — 1.5
CF+S AN + B 25 — — — 15 —
CF+T BEM + WA 25 — — — — 1.5
1.3 FEaCRAES I H I E 132 TIEfAEiERs

1.3.1 3y Etn

T 10 H Nt FH T, 7E 25 A T T K it e
FCAN10 em A R R TIST 0 ~ 20 em [ )2 HEFT
BURE, WS 20 a5 AR, FRPRE 12 h )5
PRI, J5 R 0 T ACBER bt 22 18 8 FRRORR
&, JHAE - LEREE Y I L
K,

T 10 HENE AT, 720 ~ 20 em + )2, &
W SEER K LA 7 10 em Ab R4 - S5ERE S, B
RO S A, B AEFR R4 6 KR, T3
FESZ AR, K. WEEE, 43l 1. 0425,
0.15 mm Je 0 o % B0 AE, I T00e H b=
MeFs AR, ME TS - B Y (ki
R Y, BARTTIE LR 3,
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+HEER M T
pH fi Wk KBy 25:1)
AHHLT FHETRET A T - Sk
B ffe A DAY ok
R WRIR A NIRAR - SR (1
HALE LTRHEGRYE - KIEICRETE
Na' 3¢ ffiitt LR - IR
Bl R L BE FRIRIZER - S SR TIORGOS X
(1cp)
5. Bk LR — WG S5 B TR R PO
(1cp)

1.3.3 IS

P F 3R %38 5 0.425 mm JE 0 5 E £
B R, S (AL E SR
ARRAT ) Mt R . REERG . of S E A
P A 2 il 1 17 o
1.3.4 4 CO, HEmaE & A

+ 3 CO, HEjm & H LI-8100A ( 3&[E LI-COR

501
401
30F

20F

SIS (%)

CF FF FF+S FF+T CF+S CF+T

b

O wE] ) W
PREFRIBR R, lfE 4. 7.
CO, HE G & FIE o
1.3.5 b

FIHH] Excel 2019, SPSS 26.0 #4753, *
H GraphPad Prism 8 #1724 %, KM Dancan #r e
RO 5 A

2 RS54

2.1 Bl e Rt A X S BRI S )

MElTﬂ,%Lﬁ%i%aﬁ%E%i%ﬂ
RAGEA RIS, HIEAERETREEE, &
LI 4 B ALBR B VE [ 40.87% ~ 44.62%, F-
YIE R 42.21%; 45 40 PR A 38 B FL B EE R /NI 7
J FE+T>CF+T>FF+S>CF+S>FFSCF, DL FF+T 4 FRAH
SRR, H44.62%, b CFAEFEGHN T 92%, H%
. SR A EREN 1.40% ~ 1.53%,
I N 1.48%, LI FF+T &b B3 1) 4 38 75 T AH % 5
/N, N 1.40%, B CFAAEE/D T 9.7%, {H2E51
ENTE

A EZS NS o L VS SR MR & S e
10 f2 12 A iffy7 25

207

1.0}

FIERE (g/em?)

0.5¢

0.0 .
CF FF FF+S FF+T CF+S CF+T

ysa

B 1 ARESEXXMERETESFLIRENETENZI
T BPARRENG P REOR BRI A 22 5K 5K (P<0.05), Tl

2.2 Gl R AL A A P B s

Hi 26 4 n A1, 4% 4k 310 b e AT BL S BBl
0 RSRS8O B pHAE 5 Na” &2

i T R . A Ab B 48 pH A B A
6.49 ~ 7.50, FYIE K 6.90; 1 HE pH (H K E &
i K FF+T<FF+S<CF+S<CF+T<FF<CF, DA FF+T
AEBEAXS eff, M 6.49, b CF ALBERRAK T 15.6%,
HZERDE ., S 13E Na* Sc# {5 Eh 2.83 ~
3.30 cmol/kg, Y18 M 3.05 cmol/kg, DL FF+T 4b
FEAH X F /N, M 2.83 emol/kg, [t CF &b 3 /> T

S

16.7%, HES¥AEE ., HHAHPUR S EEEN
20.87 ~ 33.41 g/kg, “FI{H N 25.53 g/kg; AP
HERIF K CF+T>FF+S>CF+S>FF+T>FF>CEF, L
CF+T b BRAHXT e Kk, oM 33.41 g/kg, Lo CF Ab R
T 60.1%, HESEE,

HH e 5 m 0, 45 A0 A A SR O A R S i YE
7 60.75 ~ 90.90 mg/kg, “F 4 {H A 74.71 mg/kg;
+ 3 B AR A S i AR N CR+T>FR+S>CF+
SSFF+T>FF>CF, DL CF+T Ab BRAR X e 55, 4 90.90
mgkg, L CFALBRIEIN T 49.6%, H2EHBE. %
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F 4 TESEI XM RE TP R0

e oH i AL Na® 38t
(g/kg) (emol/kg )

CF 7.50 £0.12a 20.87 +2.48b 331+ 1.04a
FF 7.26 +0.30a 21.13 = 2.88b 3.30 £0.38a
FF+S 6.55 + 0.38hc 30.05 + 10.33a 3.11£0.89
FF+T 6.49 + 0.47c 21.45+2381b 2.83 £0.65a
CF+S 6.75 +0.31he 26.29 +7.27ab 2.83+02la
CF+T 6.87 +0.40b 33.41+13.23a 2.94 +0.40a

T A/ NG T RER AR 1 22 508 B2k (P<0.05 ). T,
R5 AEMENHEXETERAELSENINE  (me/ke)

Ak RN Ak A
CF 60.75 = 8.74c 74.66 +7.72¢ 512.87 = 119.05hc
FF 62.94 = 6.35¢ 68.73£20.07c  474.78 + 88.31c

FF+S 86.15 +5.19ab 88.28 + 16.58b 541.17 + 55.87abc
FF+T 66.74 + 2.06¢ 99.08 +9.55b 614.42 +105.70a
CF+S 80.76 + 11.49b 113.72 £ 6.58a 578.18 + 80.41ab

CF+T 90.90 + 8.52a 99.39 +5.57b 515.50 +33.42bc

AL BRA AT S S 68.73 ~ 113.72 mg/kg,
SFE(E S 90.64 metkg; AT AR o AT

H CF+S>CF+TSFR+TSFR+SSCESFR, DL CR+S 4b 3 A
XF e, A 11372 mgke, B CF AL FRIE N T 52.3%,
Ho28 5 W35, 4 A0 HI A 4 8 s 20 5 Y LR
474778 ~ 61442 mgkg, “FIHIE N 53048 mgke; +HEH
AR AU A FR+TSCR+SSFR4+SSCF+TSCFSFF,
DL FF+T AL e, A 61442 mekg, Fb CF AP
T 198%, HZES R,

FHE% 6 AT, £5AbBEAY + A RS & Ry A
439125 ~ 5764.03 mgkg, V- 3I{EH K 5035.78 me/ke;
+ B & o m K Y O FR+T>CR+T>FF+
S>CF+S>FF>CF, DL FF+T &b 3 A5 % 5 55,
; 5764.03 mg/kg, L CF AL B34 hn 7 31.3%, H
ZRBE SO LEAWETEHEEN
187.36 ~ 214.31 mg/kg, SEAMEN 196.44 mg/kg, =
TR 5 78 R85 e — 20, DL FF+T &b BEAH X B
=, N 21431 mg/kg, b CF AN T 14.4%, H
ZFNE . SOAARE. . B, BEE R
FF+T A B XS Sy, Ho &40 14,12, 47.87,
0.79. 5.04 mg/kg, 43l b CF b BRI /i T 36.3%
10.5%. 17.9%. 20.9%, FF+T Ab3 34 %5
TR o (CASERSN ) ¥ 5 CF b 2 5%
ITE

x6 ARELENLTES, HETEZERSENHMN ( mg/kg )

A3 AR A ARk A A AR

CF 4391.25 £ 627.17e 187.36 + 7.51¢ 10.36 £ 2.01b 43.31 +1.93a 0.67 £ 0.09b 4.17£0.31¢

FF 4764.58 +379.01d 189.86 + 6.14bc 10.95 + 1.51b 43.52 +4.09a 0.67 + 0.06b 4.43 + 0.28bc
FF+S 5196.47 + 207.47hc 197.08 + 11.79bc 12.63 + 1.07ab 46.59 + 3.06a 0.69 + 0.07b 4.74 + 0.49ab
FF+T 5764.03 +470.92a 214.31 £ 6.59a 14.12 £5.01a 47.87 £5.35a 0.79 £ 0.19a 5.04 £ 0.59a
CF+S 4842.92 + 181.59cd 191.81 + 10.66bc 11.10 £ 0.94b 4533 +4.34a 0.67 £ 0.04b 4.51 £0.47bc
CF+T 5255.42 + 169.05b 198.19 + 14.99b 11.31 +2.60b 46.12 +7.93a 0.67 +0.04b 4.53 + 0.48bc

2.3 Bl ke Rt AT T S At ) R

2 T, 45 A B 1 1 i T 2 3 PRl
1200 ~ 14.13 Ulg, “FIIEN 1265 Ulg; A0 H 4355
BTG /NI K FRATSFR+S>CR+TSCR+SSFRSCE,
DL FF+T AR BRSNS B K, A4 1413 Ulg,  HE CF AL BRI N
T 178%, HESRE. &0 B NREE VL EE
632.83 ~ 100861 Ulg, VR Ny 77988 Ulg; 45AbHHE 1%
JUR it 1% 1 K/ IMIFUT R FE+TSCF+TSFF+S>CR+S>CESFF,
L)L FR+T R ERARX K, 4 1008.61 Ulg, L CF b3
BT 43.8%, HEREE.

A 3 s, 45 A B A% - S i 1 il 1 2 S
Fil /2 6866.30 ~ 10218.66 Ulg, ~F-¥I{H A 8585.11 Ulg;
5 b 3 - S0 W R TG P K/ MU Ry FF+T>CF+
T>FF+S>CF+S>FF>CF, DL FF+T Ab B A7 % £ K,
7 10218.66 Ulg, Lt CF 4k # 34 i T 48.8%, H.
ZE 50 A AL EY 4 S A S T Y L
1596 ~ 22.09 Ulg, V¥ 4 19.23 Ulg; + 3 it
AL S TG P R NIRE S FR+T>CF+T>FF+S>CF+
SSFF>CF, L FF+T 2Bk, R 22.09 Ulg,
b CF LRI T 38.4%, HESEH,
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- HEREEEE (U/g)

1500 1

1000 f

500 f

FF  FF+S CF+S CF+T
S

CF

B2 AR KR E R0 AR R 22

o 15t
-] b b b
El;ﬂ S
oot
2
%
T
_H

0

CF  FF FF+S FF+T CF+S CF+T
i
15000

10000 ¢

5000

SRR (U/g)

CF FF FF+S FF+T CF+S CF+T
b

B3 AEAEX AR E R I | SR AR

2.4 B P Rt A X - SRR HE G A
4—12 J1 1 58 CO, HE i & 22 W 30 2 5 P8
(FE4) £, %43 Co, HEHom & 5 5 T
JaBEAR R ka, Hd 7 A&, 12 A&k 7H
Ak P - 48 B S Rl 4.99 ~ 6.30 pwmol/
(m*-s), F¥HE H~572 umol/(mz's); £ A
PR A e p i i /N 2= KRB N FF+T<CF+S<FF+
S<CF+T<CF<FF, LI FF+T 40 BEAR X /N, 4 4.99

. -0 CF
~ --m FF
% 6l —— FF+S
~ —»— FF+T
S
g 4| —— CF+S
i - CF+T
2 2
% L
=
8

0

10 12
Hb

4 AEAIEITTEE CO, HERTHIS

30y

T SRR (U/g)

N

FF FF+S FF+T CF+S CF+T

CF
A3

pmol/ (m® +s), L CFAbHFEAL T 25.5%, H 2
SEE . 12 A4 B) 1 3l sE R 1.55 ~
1.75 pmol/( m’ -+ s), FYME N 1.65 Mmol/( m - s )3
+ R /N 2= R AN FF+T<FF+S<CF+S<
CF+T<FF<CF, 3 DL FF+T Ab B A0 XF ¢ /), R 1.55
pmol/ (m” + s ), Ho CF AMBIRIK T 12.7%, H2ER4W3E.
2.5 Bl oA RO AR X - M R Y 25 A TR

TG M IR SR el e BT E e, DA%
SE PR EARAR AT E T, R, PRifEfb AL
i 55 B KMO HURE 35 U 2 £k 0.558, KT 0.5;
CVRE R R BRE BE RS 05, LR 77k 184.169, A H
JEoh 78, H BTS fak it 21 P {E R 0.000, #4545
TR I EE R . A AR B 15 R 2L
KTwk RN 7 R, 34 EMA LR T Z Tk R
H76.9%, BE&ESERIHMEE; HhEa
1 EZAE RS B EALBRE . £ COo, b .
PERG M . AL EERE T . ARUE S R, 2T
BRAIREN T 49.7%; FR5r 2 FEAEHMZ 1 5H
ML, AR A& &, FZETTkRRR T
19.0%; Fisr 3 FEMERH N Z L pH (H . IR

S
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M. BPEREERE IS YE . ARES . AR SR, 7
ETCRIAE T 8.2%.,
£7 AEEMMERS B RHREHRE

RI TEVMEBERSFTNEEHES

Ei=t 2 FROF1 EMRGF2 EWGE3

X, HIEFLBRAE 0.346 0.202 0.091

X, pH i -0.282 0.162 0.540

X, HIERPLT 0.111 -0.445 -0.147

X, e co, HEue -0.292 -0.118 0.235

X5 T RER G 0.315 -0.170 -0.196

X, SRR A4 0.319 0.230 0.330

X, e A A 0.274 0.226 -0.187

Xy T IE0 P E WA R I 1 0.301 0.139 0.345

Xo ARG 0.308 0.186 -0.315

X, AR 0320  -0.199 0.126

X, ARGk 0.268 -0.304 0.374

X, AR 0.046 0.569 0.018

X, BRUEE 0.255 -0.280 0.254
FEEA 6.46 2.47 1.07
DR (% ) 49.68 19.02 8.21
FitoikE (%) 49.68 68.70 76.91

RIS B BE AT LK O RA T 3 A4
VEH G

F1=0.3467X,-0.2827ZX,+0.111ZX,-0.2927X ,+
0.315ZX5+0.319ZX4+0.2747ZX,+0.301Z X5+
0.308ZX4+0.320ZX,,+0.268ZX,,+0.0467ZX |,+
0.2557X 3

F2=0.2027ZX,+0.16572X,-0.4457X,-0.118ZX,—
0.170ZX5+0.230ZX+0.2267ZX,+0.1397X+0.186Z Xy~
0.1997X,,-0.3047X,,+0.5697X ,—0.2807X ;5;

F3=0.0917ZX,+0.540ZX,-0.14772X,+0.2357X ,—
0.196ZX+0.330ZX4-0.187ZX,+0.345ZX ;-
0.315ZX,+0.126ZX,,+0.374ZX,,+0.018ZX ,+
0.2547X 53

F=0.497 x F1+0.190 x F2+0.082 x F3,

AW 5 5% F WA A et ik
F 382 2 S AS ] B - e Rt AT A B
88 89 3 4> £ or 28 54478 (Dn ), HIZR 8 W]
L, 25 B 255 A5 51 = RTS8 FF+T>CF+T>
FF+S>CF+S>FF>CF,

sz D1 D2 D3 D Hey
CF -3.09 -0.26 0.47 -1.55 6
FF -2.19 -0.30 0.00 -1.15 5
FF+S 0.61 -0.40 -0.26 0.21 3
FF+T 423 0.77 0.29 227 1
CF+S -0.29 0.03 -0.64 -0.19 4
CF+T 0.73 0.15 0.14 0.40 2
3 g

3.0 B ek R it AR X VR A [l - 45 B AR Y
AU

AL RRI, AL LA T e A
B EARN R, HIEAE DL FF+T 23 A
/N IX AT BE S PR A e A 3 bt o R ER S . AR
i o A A B R M IR, Hoh S B i B R R
MR RYE, AR T R, BT 31l
BT, FRAR T LMEAE . R pH S Na' &
o ¥ DL FF+T AL B AR /N, AT RS2 R Ok e it
A, BAaE i Caso, 5
Na,CO; 3%, NaHCO; J b 48 i1 - S8 1) Na®, Bk
WRPE G e T R T, S b pH (i
F Na* S H i AR 2 -8 B IR ol B 2 S i - 03¢
T AL BB FROCR B . A A R e
P2 SRk R R B, L pH (A
A HUT & - A sk A A WA e,
P A 98 i T A7 A K U S SRR G, R
MK ES T 25 5 SR A K A I A A 8 245 4% A1k
Wy, AT - 39 rb ] (HAR R P B0 0 S A R i
WA, ARk BBk e e s 5 R > O RIT S 4
R—E, X RE SR A A P A R e R R ) £ 1
FEOT AL SO FEOC R B . RS SR e
P22 M Ol 5 LS IR R A Ak B A ot
e, RIfE SR P LIRS B, H A
Bk G L3 pH (AR B LR . S G
B -+ A AR A R bR T, ASHIF S P A Ak
5RO, ARUEE. M. BEEEIEE,
LA A S AR 1) B - ek R it I Ak R RE 8
AR R BRCE SR, Hob FReT Ab
(A R . BE A R, X AT AR R
JBUR A FF BE AR Rl - 3 2 e Fe SR 128 9F

S

(T
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HES ey sM R A B A S S AE . . 55T
£ LR MR IT R S RS
BT
3.2 BE A RMEAE R SR Pl - SR G P S

+ HEREE VE A 1 HEAE T 5 A B Y 24
br, EMESh MY R LA, R T +
Sy FRAR A RE R RE 0 FEARBEST R, A Ab
() SRR . DRI . B B R S A A Ak
WG PER DL FE+T Zb 34 55, 4300 b CF Ab 33 Jm 1T
17.8%. 43.8%. 48.8%. 38.4%, X 4& 1 T Jiti i Wi
B AT B BRAR T L = pHAE, #2057 LR bR
AP ATENE, HUR R SR DI,
HE R 1 R EEEE P, E AT 0 B s i
A o it FH A A 5 A R T B B 1 Tl 0 P 1Y
Pem, X5 g T DR - gehoe . S AA L
WY TR I = A HUR . B A A s it
B AT B A — o R ok T 4T A AL S S
P, i A S S R S i TiRe, S
IR SR A ) R R R i B AR
B LR O R A B AR
F, IR AL AR RS 1S A AL . T
AR S IE ARG, BT DA - S A I R T
WA A ek R Ak SR A BB R P bR s
3.3 Bt e Rt A X - SRR HE G A

B R i — R B L RE R R = S
& Co, iR 7, AR h, 7 A BRHEOE
K, ATRESE TR RN AR se ke, BeAd +
Bt trm il I, R AEd L 7 A B R
JEA SR, N2 IR RRK R 2, AR PRI
AP RHES, MBI Ca™ & = S HRBRITIL
LI CO, A CaCO,, MTIREAR CO, fOHERL > ;
12 7GR ECHE B XN, AT RE 2 P A ) 2 i
NERFEIA K, H I R EAL, e 55
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Effect of improved fertilization on soil properties of Orah orchard in alkaline soil

YU Ying, JIA Xiao-chen, XIA Xin-jie, LV Qiang, XIE Rang-jin, MA Yan-yan, ZHENG Yong-qiang, YI Shi-lai’
[ Citrus Research Institute, Southwest University/National Citrus Engineering Research Center/National Digital Planting
( Citrus ) Innovation Sub-Center, Chongqing 400712 ]

Abstract: Under the condition of equal nitrogen, phosphorus and potassium fertilization, the experimental study on the
effect of improved fertilization on soil properties in orchard alkaline soil was carried out in order to obtain the technical
scheme of improved fertilization in alkaline soil and provide theoretical basis for the application of improved technology in
orchard alkaline soil. The effects of different alkaline soil improvement and fertilization treatments on soil properties of Orah
orchard were studied by using eight-year-old Orah varieties with Citrange as the base stock and Fukumoto navel orange as the
intermediate stock. Six experimental treatments were set up, including conventional compound fertilizer ( CF ), formula
fertilizer (urea + potassium sulfate + calcium superphosphate, FF ), compound fertilizer + sulfur powder ( CF+S ),
compound fertilizer + desulfurized gypsum ( CF+T ), formula fertilization + sulfur powder ( FF+S ), and formula fertilizer +
desulfurized gypsum ( FF+T ) . Compared with CF treatment, the improved fertilization of different alkaline soils increased
the total porosity and organic matter content of the soil, and the FF+T and CF+T treatments were relatively the largest,
which increased by 9.2% and 60.1% compared with the CF treatment. At the same time, the content of soil nutrient elements
was increased in different degrees, and the FF+T treatment was the highest. The soil bulk density, pH value and Na"
exchange capacity of each alkaline soil improved fertilization treatment were reduced, and the FF+T treatment was the
smallest, which was 9.7%, 15.6% and 16.7% lower than that of CF treatment, respectively. The activities of soil sucrase,
urease, alkaline phosphatase and catalase in FF+T treatment were the highest, which were 17.8%, 43.8%, 48.8% and
38.4% higher than those in CF treatment, respectively. The soil carbon emission flux of the orchard was relatively large in
July and relatively small in December, and the FF+T treatment was the smallest, which was 25.5% and 12.7% lower than
the CF treatment, respectively. The order of the comprehensive scores of the principal components of each treatment was
FF+T>CF+T>FF+S>CF+S>FF>CE,  that was, the effect of FF+T treatment on improving the soil properties of the citrus
orchard was relatively optimal.

Key words: alkaline soil; improved fertilization; soil properties; Orah
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