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NPK fertilization rates and reducing potential in the
main citrus producing regions of China
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[ 1 Key Laboratory of Horticultural Plant Biology, Ministry of Education, Wuhan, Hubei 430070, China, 2 Hubei Provincial
Engineering Laboratory for New-Type Fertilizer/Microelement Research Center of Huazhong Agricultural University, Wuhan
430070, China; 3 Key Laboratory of Arable Land Conservation (Middle and Lower Reaches of Yangtze River),
Ministry of Agriculture, Wuhan, Hubei 430070, China |

Abstract: [ Objectives ] Clarifying the present situation of N, P,0,, K,O fertilizer input is the base to evaluate
the potential of reducing fertilizer application in the main citrus orchards of China. [ Methods ] Field surveys and
questionnaires were conducted in the main citrus production areas of China in 2015. The plantation areas,
application rate of N, P,0O;, K,O fertilizers and the yields of the three main harvested citrus in 2458 households in
9 provinces were obtained, the reducing potential of fertilizer amount was estimated according to the fertilizer
recommendation in the open published papers. [ Results ] In the surveyed provinces, the weighted average yield
of citrus was 26480 kg/hm’, and the overall level of the yield is relatively low. The application rates of N,
P,0;, K, O fertilizers were 494, 364 and 397 kg/hm’, respectively, with the ratio of 1 : 0.74 : 0.80. And 99.2% of
total surveyed citrus orchards received chemical fertilizers, while only 47.8% received organic manure, merely
accounting for 9.58%, 9.6% and 6.24% of total N, P,O;, K,O inputs, meant the organic fertilizer was seriously
deficient in citrus orchards. According to the reported fertilizer recommendation for citrus, the excessive applying
area of N, P,O;, K,O fertilizer occupied 57.3%, 76.6% and 69.1% of the total citrus area, with excessive amount of
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362, 425, and 355 million kilograms, and the corresponding reducing potential of N, P,O;, K,O fertilizers was

28.3%, 48.2% and 29.0%, respectively, the excess proportion of phosphorus fertilizer was the highest, while the

N, P,0;, K,O fertilizers excess proportion, amount and reducing potential in orchards in Fujian and Pomelo were

all the highest. [ Conclusions ] The average fruit yield per unit area of citrus in China is low, while the excessive

application of N, P,O;, K,O fertilizer in citrus orchards is serious with great reducing potentiality, especially that

of phosphorous fertilizer. The largest reducing potential is in pomelo production in Fujian provinc, where has the

largest area and rate of excessive application of N, P and K fertilizers.

Key words: citrus; recommended fertilization rate; fertilization status; fertilizer reducing potentiality
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Table 1 Sampling number, representative region and area surveyed in the main citrus growing provinces of China

“h AREALL () P (IX) PR A (hm?) 4 R (hm?)
Province Samples No. Surveyed city (region) Survey area Average household area

Wit Hubei 398 HE . B, +1E 302 0.76
Yichang, Enshi, Shiyan

iR Hunan 365 PG . HBBA . RN 851 2.33
Xiangxi, Shaoyang, Chenzhou

VT.PY Tiangxi 256 BN P 879 3.43
Ganzhou, Fuzhou

WIT. Zhejiang 266 M. EH L EEK 297 1.12
Quzhou, Taizhou, Lishui

&7 Fujian 238 ML RN 389 1.64
Zhangzhou, Quanzhou, Nanping

"7 Guangxi 267 BT, RN EAK, AR 417 1.56
Nanning, Wuzhou, Yulin, Guilin

J” %% Guangdong 360 BERR. HML W, M 996 277
Zhaoqing, Huizhou, Qingyuan, Meizhou

P41l Sichuan 174 AL N 803 4.61
Luzhou, Ziyang

K Chongqing 134 ZY. JFE. =M 163 1.22
Fengjie, Kaixian, Yunyang

ST Total 2458 5097 2.00

®2 REMBESEDZLXHBHAER AR )

Table 2 Proportion of household number and area of the three citrus species in the main citrus growing provinces of China

\ & )2 4% Mandarin orange filf#% Sweet orange 2 Pomelo
e
pfv{;ce AR FEL et A A EL At AR RPE ARPHE AL
Households H (%) A (%) Households H (%) A (%) Households H (%) A (%)
Wit Hubei 298 74.8 79.1 99 24.8 20.6 1 0.25 0.26
#IF Hunan 210 57.5 48.2 155 05 51.8 0 0.00 0.00
VLY Jiangxi 137 53.5 73.9 117 45.7 25.1 2 0.78 1.02
WL Zhejiang 218 82.0 432 2 0.75 0.04 46 17.3 56.7
2 Fujian 114 47.9 58.8 2 0.84 0.10 122 51.3 41.1
J74 Guangxi 187 70.0 75.1 2 0.75 0.18 45 16.8 16.4
7% Guangdong 271 75.3 82.2 31 8.61 459 56 15.6 13.1
PYJIl Sichuan 13 7.47 0.62 52 29.9 5.19 37 21.3 4.39
K Chongging 23 17.2 16.2 111 82.8 83.8 0 0.00 0.00
AT Total 1471 59.8 553 571 23.2 18.6 309 12.6 11.2

¥ (Note ) : H—Proportion of households; A—Proportion of area.

REA i FH AP AT 8, it F e . MEAR I . e L HHE S (PEAGIEFES LD TR

%), Al e,
14 HEA® A P 4 ARG P 3 =0 7 45 U DA

PERESR o & S ARYE TR ™ fh AR I FR 0 & it ErAHUER R
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JERE (N, P,0; 5] K,0) it 5% A& =(4 ) il FH
A HE AT L RR) < R T A

HEE (N, PO, 8% K,0) Bl it v 1 =(4& F it FH 22—
AHUEMEE LRR) A P i < 100%
1.5 HIEAIE

82 B0 PE F Microsoft Excel 2016 #E47 4L A0
53T o
2 HR55H
2.1 FHEEFXHEGE~KFE

S5 SOk 5 R IEEC AR O X R A S AR
i (< 22500 kg/hm?) . fifi (22500~30000 kg/hm?) |
FF4% (30000~37500 kg/hm?) . #E (37500~45000
kg/hm?), TRE (> 45000 kg/hm?) 5 =400, &
F 77 AR AT Y 57y 26480 kg/hm?, S A i
X, H= RGP 2 R AK (R 3), &£F™
B () IR TRKF 22 5 2, fh s EIIKHE
JPAKRYCRWIT . Wb AR TUVE . Wi . ERR.
J7AR . TP AU, AT TR AL P A 18 B4R Rk
F (> 45000 kg/hm?), PO P57k Rk, Y
22435 kg/hm?, F& A LLL . TR AT A AL
e N o = N S N A NN B 1 7 = <
2 B A [ 31914 kg/hm? (35 3)., FRIH
IR A X ORI RS . YT PE KSR (), i

PSS B3 30072 kg/hm?, VL PEFIPY )1 B4 BA 777K
Sk, A 25000 kg/hm?®, F& [ 3 72 X 48
LRI, HA i T s ik 50948
kg/hm?, ) P28 AU )1 4 B2 K51

gi b, FRE 7 KE B Ak, =Rk
NGB 22 TR, (A& () BRI 7K
WA, A RIREE () LB R,
DX, A B B R R A R A B R KO, W
L T A AT R 27 2 B = KO e v, I
PANIEE = (e R R G I N G 2/ 8
22 HWIERSHEERAE

DA ) 4 7 it S A s 7 0 it S S 75 5
AL, HB T AR A 3 PR Ryt i R TR
BRI o AU A R A 7 55 T 58 RO AT AR L IR
M A P L 5 35 95.6%(F6 2) ., X [ P AR SCilik R
T L AT AR L IR A R A 2 SR 1 e A R
AR R AT AT, B R T T AR S
TS

i ok [ 9P 4 SCEOE R (CNKT) #il Web of
Science, #ii AM# /4% (Citrus or orange) . & ‘H /it
i i+ (Optimum fertilization amount) 2 3= 8iin], ¥
2 RIIEHEVE 1 2000—2016 4FHIAL B G Ak HERE
Tt N0 i 455 R e SR A ROk 35 4, RSB LRI
7 AR A, B R =R 2 A AR S R N
P,O;. K,O UL & (% 4), 98 BMREZE 73501k

%3 BEMBESEH KT

Table 3 Fruit yield level in citrus orchards of the main producing provinces in China

=K Yield level (kg/hm?)

Gk Weiiﬂiﬁfﬁiﬁzyield ke . ’ 5
Province Yield level T A fiitics LIES

(kg/hm?) Mandarin orange Sweet orange Pomelo

Wt Hubei 45236 R Very high 47777 35814 —

175 Hunan 30797 145 Medium 29012 32455 —

YLV Jiangxi 24028 fik Low 24400 23917 —
WL Zhejiang 45436 R Very high 38248 — 50948
i Fujian 32674 FH4E Medium 33671 — 32326
75 Guangxi 31796 145 Medium 37039 35595 23804
IR Guangdong 26419 fik Low 24622 33791 35239
P41l Sichuan 22435 R Very low 22050 21345 23779

K Chongging 28042 fik Low 30406 27586 —
St Total 26480 fik Low 31914 30072 28728

# (Note) : F=E=Z¢%| Yield level classification: < 22500 kg/hm? fR1E Very low; 22500~30000 kg/hm? fiiffk Low; 30000~37500 kg/hm?
4% Medium; 37500~45000 kg/hm? 4555 High; > 45000 kg/hm? fR {5 Very high.
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200~300 kg/hm*>, 100~150 kg/hm>, 100~200
kg/hm?; GHFE2E50 514 250~350 kg/hm?, 150~200
kg/hm?, 150~250 kg/hm*; 1253514 350~450
kg/hm’, 200~250 kg/hm®, 300~400 kg/hm’; ZUH4T
B B3 B EE 91 R 12 (0.3~0.6) : (0.8~1.2),
23 HEF~XHERBSEEREFRMELH)

54 ) MEA . B SIS RS
F (R S) ARV E MG B AR
YT AESEYE, MR L. T AR
F 7 AR AR T4 E S E . Wi XA

FR4 TEHEBRIEFRES

Table 4 Recommendation application rate of N, P,O;, K,O
of different citrus cultivars

HBGHENE S (kg/hm?)
KA Recommendation fertilization
Date source
N P,O, K,O0
[E| S AT 25 S
I .%W 200~350 100~200 150~450
Abroad fruiting tree
[ 25
.V\Uﬁ% %.W 200~450 100~250 150~400
Domestic fruiting tree
li—ilﬁﬂm).iﬁ%?é. 200~300 100~150 100~200
Domestic mandarin orange
& A AR
7 ’FH%@@ 250~350 150~200 150~250
Domestic sweet orange
FE
350~450 200~250 300~400

Domestic pomelo

W EPAE R R 430k 456 385 Al 382 kg/hm?,
bl 12 0.84 : 0.84, Aitaliziirgly 1223 kg/hm?;
WAL= XM AG &L, B . B0 IEAREE X 24390 h 505,
258 F1 326 kg/hm?, H LIS 10 0.51 2 0.65, Ait4l
FE4r R 1090 kg/hm?, W7 VT A1 AL 7= XA A 4
W IRAR R A B BT e EE Y R, AT
A A EE A OKOE, BLIAAE = R O EART
B EAL, AH R AR AT

T F 7= XA 99.2% Ak A i AR, HEAd
A IIE A . BE . B = 446, 329 F
371 kg/hm?, HHEHIH 1:0.74 - 0.83, Aitaisfini&
F 1146 kg/hm?, 4354 B &1 90.4% . 90.4% .
93.8% (HFREAHRE 32 7= X AL 47.8% AYAH A7 bl it FH A7
BUAE, 43 MU A . B . 80 H 2 50 ok
47.3, 35.0 F124.8 kg/hm?>, H @K 1:0.72 :
0.52, AitaizEsra-h 107 kg/hm?, 2395 B
9.58%. 9.61%. 6.24%, FHrv, WIA6A HHHE A AL
Jiti FH e BB, A 16.6%, T8 AL it P TR0 AR L 461
B E A WAL 39.5%, APUIEA RS ELIE
FIBE P2 ROR AR, X AT BE R M A B KO 5 5%
A3 AT AS B H B A

ZE LT, REESX A THGE . 8. 8
HEAFSE 24 B A0 9l 383 ~913 . 258~695 Al
303~724 kg/hm?, MM 494, 364 il 396 kg/hm?,
HILF R 1:0.74 : 0.80, =BEEAIHAIFE HES
1255 kg/hm?; 4% 327 DXOR A el Ul 40 I AT 24 FH k25

®S5 BREMBESEBANENRBELERE kghm’)

Table 5 Application rates of chemical and organic N, P, K in the main citrus production provinces of China

N PO, K,0

By OMP
Province %) (e AHHLIE it s AR A s EERINA it
Chemical oM Total Chemical OM Total Chemical OM Total
Wt Hubei 16.6 488 16.9 505 246 12.3 258 317 8.6 326
175 Hunan 33.7 353 29.1 382 254 22.1 276 286 16.3 302
174 Jiangxi 51.6 332 55.2 387 279 0.4 321 304 32.5 336
T Zhejiang 39.5 21 35.2 456 360 24.8 385 365 17.6 382
i Fujian 51.7 850 63.2 913 642 53.1 695 683 402 723
V4 Guangxi 66.7 467 130.0 597 406 91.5 498 495 67.7 563
J7/ Guangdong  81.4 330 82.9 413 290 53.6 344 308 322 340
Uil Sichuan 69.0 353 39.1 392 235 28.1 263 313 17.2 330
TEFK Chongging  26.9 519 28.9 548 325 252 350 352 15.6 367
&it Total 478 446 473 494 329 35.0 364 371 24.8 396

¥ (Note ) : OMP—A MUt FH i AL L f91] Percentage of organic manure application area in total citrus plantation in each province.
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SR, AL WV KR A A S A R A
TR, mmmiem THE™ X, Ui
FEHATE AL 52.2% Mt R AN EHAIUE, A
HUAE U 72 A 5 At AE e 1Y) 8.53%, T [ R 47% el
AHUEEAT“EA L,
24 FHEHBECRARSMHBRBEREAS
ySEuR=—i:k el
2.4.1 FRIE 37 DXAS [ ot b s 0 il 400 IS it FH o
FRE F 77 X8 A AL B AR T4yt A 43
hy 443 339, 353 kg/hm?, BN 1136 kg/hm*(F 6),
K7 DT A AL B B = A A T 231~
712 kg/hm?, 196~507 kg/hm?, 212~584 kg/hm?, LA
C (2 N il v A £ =111 D L) D S [ PP
HEFER R (R 4), BRI X AGE R, HR& X5
B MG R B AE S Y i, TR E AR A
Wi APACAESE Y06 PN 440, 341, 322 kg/hm?, A
oM 1103 kg/hm?, 2577 KRR AL, B #1255
WA T 285~730 kg/hm?, 228~691 kg/hm?,
198~450 kg/hm?, LLAAL . J PO~ X FHE &S, i
WA X IRHER i GR 4), LG RV X,
ﬁ%%%ﬁﬁ\mﬂFE@mLﬁ JT A 7 DX
Vit i, FREMIZEA. B P IRAR T 2yt H 2 4
k695, 505 Fi1 529 kg/hrn MR 1730 kg/hm?, 4%
PR B %ﬁf‘ﬂﬂﬁﬁﬁﬁ%é}%u T 418~1110 kg/hm®,
238~610 kg/hm®, 225~936 kg/hm?, DIH&EH &,
PO AR X B g £, BRI XA & .
b7 X8 T DA R Vo 7= IR e ad e, e X
PR, HAK X E T,

*6 REXF~EMIRRMHEHBER

PR, 3 AT AR 327 X LA 28 G20 B it ) e
1o, DASE B M A RS i P o o T Rk s REAART
T,OfEE . P XA AR R, )]
FEIX IR,

2.4.2 FRIE 327 DKM AR Ui S I it ok v A L A9
Xof W8 = AR A7 9 72 A i, R 7 O A
A B BIACHEH A S AR A 57.3% . 76.6% il
69.1%, Hojits i ft AR L 4] R > 0 > AL (R 7).
A [E A X ARG AR A B FIER A RS
AR ZE R K, 5350A 6. 8 FI 7 47" XA
A WL FIEHE B T ARTE 50% LA b o MR e A
JIE it FH o 2 T AR B ) i T T S A R XA AR
dLOEK, L. TP, SRR A A R L ]
TRESFEERN X ARE . TR WL, S,
YLV, BN i FH ok o 1 L 3] e T 4 TS S (Y 7=
KA, V. 708, & fEe. g, v
PRI M AL B L AR A v R L 2 R a4
EPE, JoHR R AR A, B B0 et
ot AR B R, 7 liA%)] 85.9% . 95.2% F
93.8%, TP XA A . B . SPIE AR L
IRIRA 23.9%., 37.1%. 27.2%. %1, SEHE
bel (. Wi . EIE it R o A R B A 57.3% ~
76.6%, LABEEE R i 2 A bl s, H s e
DX A% el 20 B 0ot 2 T B R B e, Y TE 85% LU
b TP X AR
25 REFCSXHEBR. & HEFETEERE

FoE F 7 ARG AL B BPIE AR R i = S
B3k 36.2. 42.5. 35.5 J7li, B> A >4, Mk

Table 6 NPK application rates of different citrus cultivars in the main producing provinces of China

B i B2 #H4% Mandarin orange i Sweet orange #h2& Pomelo

Province N PO, KO P,0; K,0 N PO, KO
L Hubei 433 257 287 730 272 450 639 238 225
¥R Hunan 327 259 254 459 301 368 — — —
YTV Jiangxi 439 402 406 325 228 256 537 281 376
WiTT. Zhejiang 437 365 360 285 262 198 555 490 497
@ Fujian 712 507 504 345 691 337 1110 871 936
75 Guangxi 598 505 584 515 353 335 748 610 620
J”" % Guangdong 342 296 296 351 328 303 804 596 589
PUJIl Sichuan 231 197 212 383 269 266 418 452 463
T K Chongqing 470 268 275 565 368 387 — — —
St Total 443 339 353 440 341 322 696 506 529
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Table 7 The area percentage of insufficient, optimum and excessive application of N, P,O; and K,O in citrus orchards
of the main producing provinces in China

N P,0, K,0
Hy
Province Py TEH Ul i Y BriNEN Ul v TEH UNY
Insufficient ~ Optimum  Excessive Insufficient  Optimum  Excessive Insufficient  Optimum  Excessive

L Hubei 252 24.4 50.4 19.4 16.5 64.1 20.5 23.1 56.4
R Hunan 38.5 19.5 4.0 324 17.0 50.6 37.3 13.3 49.4
TP Jiangxi 11.8 19.4 68.8 11.1 7.1 81.8 5.0 12.2 82.9
WiiT. Zhejiang 24.6 25.7 49.8 10.4 52 84.4 16.3 28.7 54.9
@ Fujian 3.5 10.6 85.9 1.5 33 952 1.7 4.5 93.8
7§ Guangxi 15.1 24.7 60.2 2.9 14.0 83.1 4.0 16.1 79.9
I % Guangdong 14.6 33.9 51.5 3.4 45 92.1 22 24.4 73.4
Pujil Sichuan 43.4 32.7 23.9 55.0 7.9 37.1 62.7 10.1 27.2
T K Chongqing 12.6 8.5 78.9 26.2 13.7 60.1 26.4 15.0 58.6
St Total 19.7 23.0 573 13.9 9.5 76.6 14.1 16.8 69.1

114 T 23553 (36 8). Hirhr, Ay XA A7 el 4L
W . BRAC A Bl B 9.65 . 8.75. 7.49 Jymfi, 4k
25.9 Jymli; JUPE KM A . B SR At i
7.92. 9.44. 9.40 i, i 26.8 Jrmi, FEE. )V
7= XA A e . WL IR Y A 20% L
I, R R A X TP XA A
A B, AR R WA A 13.3%, WM. AL
Jb. FEPEIX G4 8.3%~9.6%, DI it it T i
Ao I, R E NG S XA R i O
114 Jinl, Dighid it i 2 2™ KA A .
*8 HEMHBEFAME. ¥ HRETERAE

Table 8 The excessive amount of N, P,0,, K,O fertilizer in
citrus orchards of the main producing provinces in China

B $L 4% A fit Excessive amount(x10* t)
Province N P.O. K0 45 Total
514t Hubei 4.53 2.44 2.71 9.68
{174 Hunan 2.93 4.41 3.68 11.00
TP Jiangxi 3.50 6.52 5.17 15.20
Wil Zhejiang 1.22 2.35 1.27 4.84
% Fujian 9.65 8.75 7.49 25.90
P8 Guangxi 7.92 9.44 9.40 26.80
J" % Guangdong 2.44 5.17 3.20 10.80
P91 Sichuan 0.00 0.35 0.10 0.45
HEJK Chongging 4.00 3.08 2.44 9.52
&1t Total 36.20 42.50 35.50 114.00

B, FIEE R RO, HhEd . X
it Y 4 E 20% DhE, P PR R it A A2 o
2.6 FREFEFXHZ B LRE D

X BBV H AR . RITRS AR . WL BRI
Jita A 2 5% 7 XM A R R I et v o . R 32
PR A WL BRI ENE Y 4 iR 28.3%
48.2% F129.0%, MWk > B > A (£ 9). HAHMEF
5, W MREE . B BRI B 31.1% .
54.8% F142.9%; FHRES510 19.9% . 40.8% Fil
21.4%; MIZE/3 910 34.0% . 49.2% M1 22.5%, LLFE
B AHAS U B AT Dt v ) B R, R AR A L A
JIES A58 B MEAGG B0t v T 3K o A [ 45 77 XS R A A
PR R WA IE (R el it v 7 25 S 0 2, T KA LA
ATV P DX A AT i v e, A
WA 7 DA IR DAL . R P DX R it
W E, MLATLPE PO Al S 00 A o
DX 28098 Ol e e v, T DAYV L AL KR
fiKo BBk, BARWE, 4 EAE 3 X R
T8 A ol it v 77 e e, AR o 285 vl LA B A A 9 it v
FIERR, ANIRL P X DA it 7 ok

3 e

3.1 FKEHEBER~KE

1 R A7 T 1 2 b A T B S i i A s
K, Homeskzy, Rk R4 LI,
B HRTHAE B2 KOy 22.4~45.4 t/hm?, F-Y A



914 WG, S FRENHE AL A R a1 1511
#9 BEMHBEFEGZLHBRBSEEREE N (%)
Table 9 Reducing potential of NPK rate of the citrus in the main citrus provinces of China
PN & ) A 4% Mandarin Orange #itH Sweet orange 2 Pomelo

Province N P,0, K,0 N P,O; K,0 N P,0, K,0
14t Hubei 30.8 415 30.4 52.0 26.6 44.4 29.6 -48 -77.8
7 Hunan 8.2 42.1 21.4 23.8 33.5 32.0 — — —
VLPY Jiangxi 31.7 62.7 50.7 -7.6 12.3 22 16.2 11.0 -64
WHT Zhejiang 314 58.9 44.5 -22.6 23.6 -26.1 189 49.0 19.4
i Fujian 57.9 70.4 60.3 -1.5 71.1 25.8 59.5 71.3 57.2
74 Guangxi 49.9 70.3 65.7 32.0 43.4 25.4 39.9 59.0 35.4
7R Guangdong 123 49.2 324 0.3 39.0 17.4 44.0 58.1 32.1
Pu)1| Sichuan -30.0 23.4 5.8 8.6 25.8 6.0 1.7 44.6 13.6
T K Chongqing 36.2 43.9 27.2 38.1 45.6 35.4 — — —
K1t Total 31.1 54.8 429 19.9 40.8 21.4 34.0 49.2 225

4 26.5 kg/hm?, I AR, HHIH D MR
T 24 B 7= B 5 30 thm?™, PR 3R MR 2Rk
SEAF A

IR 7 DA [ AH AR o 288 L 98 B i A 2 i B
PP SR, 2R IR AR, FE R AR TR A — Fkk
RO BRI 32 t/hm?, 3R EHE 350 A 7R
F L VLPY RE R, PRS2 30 thm?, = TSR
BIKF 18 thm®™, SRS AR . BT/R LR WA 1Y)
ZEPEMRAREE R, RIEMZE KRR e . )R
FCHTA AR R R R 1 = X, P38 B KO
K, 12 28728 kg/hm?, U HUE AR EAM = X AU
JE 3 d it P 5, s A T AR AR A R A A5 S
FAERICY WK T AR R R R B B I AR
SEME K e, 2 TR, IR ENE 3
DB = KOSF IR AN, R AN AR SR T
2= KO 5 A I A —3, mEiEe I
K FHEME T, RIMTFE™ 5.
3.2 ZEWMHBERBHEERERERREEN

PR A 7] A2 L S AR R ARk %) A e R 3 B
e AL X S R AR SR K e, AR X
PP RPN S A i SRR A I it P 2 A s T i
b, AR B LG 77 BE ) AR 232 BE A A I it ]
PIFFLEIE INENZEARWT PR, PR e it sl R o i A AR
BHit I RE A . REME R, . MR
PR r5 o 382~913, 258~695 Fi1 302~723
kg/hm?®, H{E N 494, 364 Fl 396 kg/hm?, FH LBl K
1:0.74 : 0.80, FiT4iFsr 1254 kg/hm?; A i
Ao W, P BT EE 57.3% . 76.6% A

69.1%, i HE . B, ok 36.2. 42.5,
35.5 i, 14 ynigisEay, MARA . . AR
VI TS 10 ik 28.3% . 48.2% F1129.0%, HiA LIAE
XA 2 AU, i i
Ko A S HE 5 PR 1 B AR U B 240 )
4 678 kg/hm?. 450 kg/hm? F1 571 kg/hm?, oAk
1:0.66 :0.84, 1 KA CHBIILE BT ZE7E 2 i
AN e . BN, b b G A HLAE
Jit 2, i UM AR R R R o BRRANE . 7 R
TR R o R AR HE 7 E AU B A 5390 150~
250, 100~150 1 150~200 kg/hm**>,  H M F 1
e TR L FE AT LA A P XA A 2
PP KPR R, LT DO A A %
WU e ” ek, F DA A Ao £ it I G A ™
#H, R IX, A e, B
RPN Ly Y S u e G o € w7 S R [
PRI SRR, 5 R IR BTG YL R il 2 b R KI5 5
IRt AT A PRI VA BRI M SR IEHE

AL A AE RIS S5 R R, fR s A
BRI A 53 sk 60% Fi 70% A S
g™, HUA . #5510 30% 1 35% AR 3E
BREMN A S R A, AR SR R E
M4 AL B L BT 0 T TR 28.3% .
48.2% F129.0%, JEAI17H.
4 4hE

1) FREHHE -2 57 26480 kg/hm?, J& T ik
KV ZREMFFH R ZFAK, HEFX
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W) E SR 50 R

25 4

() AY A7 - 289 B K 25 5 3%, AR ME LR ™

RN IR Bl T U D BN
w%¥ﬁiﬁm¥ﬁﬁ 2SR

) ZiA E AN SCERECHE . 3 R A 4 7 AUl
ﬁ’ﬁFFJE (N. P,O,. K,O, kg/hm?), %z t#E2k
200~300, 100~150, 100~200, A&k
250~350, 150~200. 150~250, ##2& 350~450,
200~250, 300~400,

3) IREAE R . B FPACAER A 5300k 494
364 F1396 kg/hm?, HfH 12 0.74 : 0.80, Hitalis:
A3HE R 1255 kg/hm?, AN 47.84% 47 12 it FH A HLAE
AERPEHLA. B, SR R 9.58%. 9.61%
F16.24%, AHEHEANEAL,

4) R E MR A . B S AR
57.3%. 76.6% F169.1%, i & jiti #5510 36.1 J7
Wi, 42.2 JWEA1 35.4 Jrndi, SF-SA080 6 015 0k
28.3%. 48.2% F129.0%, VA E Ol E . it
SRV IR AR DRSSty ) ik

& % X #:
[1] e ARLEFMEEZRSG R, PESHEEM]. dtat: hEST
H AL, 2016.

National Bureau of Statistics of the People's Republic of China.
China statistic yearly book[M]. Beijing: China Statistics Press, 2016.

[2] FAO. Statistics]EB/OL]. http://www.fao.org. 2017.

[3] 2Rl =PRI B g e -8 IR0 5 7 B L BRI 5Y
[D]. IR PURGR2AR L2718 3, 2013.
Li S W. Study on the nutrition status and variable rate fertilizer
practice to the hill orchards in the three gorge area[D]. Chongqing:
MS Thesis of Southwest University, 2013.

[4] ZRERE. EBEHA RN T7 HEAL XS ARG Pk K i 5
22,2007, (8): 25-27.

KR J]. A5
Cai Y T. Effects of different nitrogen, phosphorus and potassium
fertilizers on yield and quality of citrus[J]. Northern Horticulture,
2007, (8): 25-27.

[5] Alva A K, Paramasivam S, Obreza T A, Schumann A W. Nitrogen
best management practice for citrus trees[J]. Scientia Horticulturae,
2006, 107(3): 233-244.

[6] Torkashvand A M, Rahpeik M E, Hashemabadi D, Sajjadi S A.
Determining an appropriate fertilization planning to increase
qualitative and quantitative characteristics of kiwifruit (Actinidia
deliciosa L.) in Astaneh Ashrafieh, Gilan, Iran[J]. Air, Soil and Water
Research, 2016, (9): 69-76.

(71 AR, ARG B AR R )8 K
28(12): 1761-1762.

] ARF RS, 2011,

Deng F Q. Problems and measures in the management of citrus

fruit[J]. Agricultural Technical Services, 2011, 28(12): 1761-1762.
[81 s, W7k, WU EY, 55, ZBER I IE X 37 R B 2R 5 i Al

SRR D] A R S IREESR, 2018, 24(2): 471-478.

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

Wei G S, Hu C X, Tan Q L, et al. The effect of nitrogen and
phosphorus fertilizer reduction on yield and quality of Guanxi
pomelo[J]. Journal of Plant Nutrition and Fertilizes, 2018, 24(2):
471-478.

e N RS RS, 22020450 AE ff FH i B3 K AT sh i &
[EB/OL]. (2015-03-18)[2018-01-21]. http://jiuban.moa.gov.cn/zwllm/
tzgg/tz/201503/t20150318_4444765.htm.

Ministry of Agriculture of People Republic of China. Zero growth
action plan for fertilizer use by 2020[EB/OL]. (2015-03-18)
[2018-01-21]. http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t2015
0318_4444765.htm.

TRIRB FRIFIRE -+ A 7 BUR A+ = A 7 R a3 B v e
[0]. Bl2£FPFE, 2016, (12): 5-8.

Shen Z M. The present situation of citrus production in China during
the 12th five-year plan and the development trend and counter-
measures during the 13th five-year plan[J]. Scientific Farming, 2016,
(12): 5-8.

FENL A, TR R BAR R AL BUAR 3 AT PP (], ZERUR 2 A,
2014, 20(11): 53-54.

Tang L 'Y, Zhou X J. Evaluation and analysis of citrus fertilization in
Taihu County[J]. Anhui Agricultural Science Bulletin, 2014, 20(11):
53-54.

PICA, AR, B PR 2 DA IE BRI 2 50
J1. SNLOILEL, 2014, 42(8): 175-178.

Dai W C, Zhou X B, Huang X C. Current status investigation and
evaluation on citrus fertilization in Fengjie County of Chongqing[J].
Guizhou Agricultural Sciences, 2014, 42(8): 175-178.

BN, UG, AR, 2. KW P PR A AR RN T
Ay B FEEREE A 20 SO0 AR — LA B MRS B A A B[], AR
PR, 2013, 28(11): 1891-1902.

Luo X J, Feng S'Y, Shi X P, et al. Environmental friendly technology
adoption behavior of farmers in Taihu basin and its environmental
and economic effects—A case study of soil testing and fertilizer
recommendations technology[J]. Journal of Natural Resources, 2013,
28(11): 1891-1902.

o), JE A, 103K, . R UL RS I L O AL R RBOCR A
[9]. BAREE 2, 2013, (21): 8-9.

Xiang J, Zhou Y Z, Xiang L, et al. Analysis of the application effect
of soil testing and fertilizer recommendation for citrus in Zigui[J].
Modern Horticulture, 2013, (21): 8-9.

WRAT, UG, TR SC. 4P SR IR A I UL BT g i 5
ESMT— LA HUIE -5 00 D5 RN E AR S I [7]. v b 2235,
2012, (3): 68-77.

Chu C H, Feng S Y, Zhang W W. An empirical analysis of farmers'
adoption of environment-friendly agricultural technology—A case
study of organic fertilizer and soil testing and fertilizer recommenda-
tions technology[J]. Chinese Rural Economy, 2012, (3): 68-77.
R, AR, BT TR R B b 2 AR Y 0] R
et a]. JEatoll, 2011, (12): 83-84.

Chu S Q, Zhang H Z. Fertilization process of universal problems and
household level, suggestions for improvement[J]. Beijing Agriculture
, 2011, (12): 83-84.

K E AT S R R EIC BRI A 3T [T]. BT


http://www.fao.org
http://dx.doi.org/10.3969/j.issn.1001-0009.2007.08.011
http://dx.doi.org/10.3969/j.issn.1001-0009.2007.08.011
http://dx.doi.org/10.3969/j.issn.1001-0009.2007.08.011
http://dx.doi.org/10.1016/j.scienta.2005.05.017
http://dx.doi.org/10.3969/j.issn.1004-8421.2011.12.076
http://dx.doi.org/10.3969/j.issn.1004-8421.2011.12.076
http://dx.doi.org/10.11674/zwyf.17331
http://dx.doi.org/10.11674/zwyf.17331
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t20150318_4444765.htm.MoA
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t20150318_4444765.htm.MoA
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t20150318_4444765.htm
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t20150318_4444765.htm
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t20150318_4444765.htm
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t20150318_4444765.htm
http://dx.doi.org/10.3969/j.issn.1673-3339.2016.12.003
http://dx.doi.org/10.3969/j.issn.1673-3339.2016.12.003
http://dx.doi.org/10.3969/j.issn.1001-3601.2014.08.047
http://dx.doi.org/10.3969/j.issn.1001-3601.2014.08.047
http://dx.doi.org/10.11849/zrzyxb.2013.11.006
http://dx.doi.org/10.11849/zrzyxb.2013.11.006
http://dx.doi.org/10.11849/zrzyxb.2013.11.006
http://dx.doi.org/10.3969/j.issn.1006-4958.2013.21.004
http://dx.doi.org/10.3969/j.issn.1006-4958.2013.21.004
http://dx.doi.org/10.3969/j.issn.1000-6966.2011.12.056
http://dx.doi.org/10.3969/j.issn.1000-6966.2011.12.056
http://dx.doi.org/10.3969/j.issn.1672-3198.2011.05.158
http://www.fao.org
http://dx.doi.org/10.3969/j.issn.1001-0009.2007.08.011
http://dx.doi.org/10.3969/j.issn.1001-0009.2007.08.011
http://dx.doi.org/10.3969/j.issn.1001-0009.2007.08.011
http://dx.doi.org/10.1016/j.scienta.2005.05.017
http://dx.doi.org/10.3969/j.issn.1004-8421.2011.12.076
http://dx.doi.org/10.3969/j.issn.1004-8421.2011.12.076
http://dx.doi.org/10.11674/zwyf.17331
http://dx.doi.org/10.11674/zwyf.17331
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t20150318_4444765.htm.MoA
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t20150318_4444765.htm.MoA
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t20150318_4444765.htm
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t20150318_4444765.htm
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t20150318_4444765.htm
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201503/t20150318_4444765.htm
http://dx.doi.org/10.3969/j.issn.1673-3339.2016.12.003
http://dx.doi.org/10.3969/j.issn.1673-3339.2016.12.003
http://dx.doi.org/10.3969/j.issn.1001-3601.2014.08.047
http://dx.doi.org/10.3969/j.issn.1001-3601.2014.08.047
http://dx.doi.org/10.11849/zrzyxb.2013.11.006
http://dx.doi.org/10.11849/zrzyxb.2013.11.006
http://dx.doi.org/10.11849/zrzyxb.2013.11.006
http://dx.doi.org/10.3969/j.issn.1006-4958.2013.21.004
http://dx.doi.org/10.3969/j.issn.1006-4958.2013.21.004
http://dx.doi.org/10.3969/j.issn.1000-6966.2011.12.056
http://dx.doi.org/10.3969/j.issn.1000-6966.2011.12.056
http://dx.doi.org/10.3969/j.issn.1672-3198.2011.05.158

9 1Y)

BT, AF e TR AR L A A Bt 7

1513

[18]

[19]

[20]

(21]

[22]

(23]

[24]

2011, 23(5): 271.

Tan F. Investigation and analysis of fertilization in citrus orchard in
Yaowan country of Yichang[J]. Modern Business Trade Industry,
2011, 23(5): 271.

B, ] SOk, ARSI L E T BB A SRR R R AT 5 BT
HRBHAABE AR (FIERRHR), 2008, (2): 90-93.

Ge J J, He W X. Research and applications of fertilizer formula on
soil-detective index system on oranges planting[J]. Journal of
Shaoyang University (Science and Technology), 2008, (2): 90-93.
LA FIENAE EZ A )] B A CRITST), 2016,
(16): 51-59.

An'Y J. The major distribution areas of citrus in China[J]. Marketing
(Agricultural and Marketing), 2016, (16): 51-59.

P2z, 2208, PR FUIRKEHR S M. JEaT: ROl R,
1999.

He P A, Li R. Records of nutrients in organic fertilizer in China[M].
Beijing: China Agriculture Press, 1999.

TEIREL. T NG AE AR B PR3 RI2ERE )], R4,
2015, (7): 3-5.

Shen Z M. The advantages and gaps of Chinese citrus industry in the
world citrus industry[J]. Fruit Growers’ Friend, 2015, (7): 3-5.

LA SC. R AL IBCR SR P E LA T A RTFE D). I Rk
MR8 3, 2007.

Gong Q W. A study on efficiency in the use of agricultural fertilizers
and farmers behavior of fertilization based on Hubei province[D].
Wuhan: PhD Dissertation of Huazhong Agricultural University,
2007.

TR FURAR AR 7= A Al Roxd 3R A AR K R SR R 0], 2R
Z K, 2018, (9): 1-4.

Shen Z M. Changes of citrus production in the world and its
enlightenment to the development of citrus in China[J]. Fruit
Growers' Friend, 2018, (9): 1-4.

H BH. Al £ 0 SR 5 3 AL IS i B AL 5T (D). Lt i

[25]

[26]

[27]

(28]

[29]

[30]

Al BLEBE 2 E AR, 2018,

Xiao Y. Reduction and efficiency of chemical fertilizer under the
background of agricultural green development in China: an empirical
study of Hennan Province[D]. Beijing: PhD Dissertation of Chinese
Academy of Agricultural Sciences, 2018.

BN HL. WIIL A RS b AR TR RO S R A HE B AT
FD]. BB Al KAl =2 Arif 3, 2003.

Lu J W. Study on soil and plant nutrition status and balanced
fertilization techniques of the citrus orchards in Hubei[D]. Wuhan:
PhD Dissertation of Huazhong Agricultural University, 2003.
EOVB, BRB, AH LS, A5 WL R A A IR A (], S1E Al
L2, 2003, (2): 50-53.

LuJ W, Chen F, Yu C B, et al. Investigation of fertilization on citrus
in Hubei Province[J]. Hubei Agricultural Sciences, 2003, (2): 50-53.
IR0 B AR AL AR B P RS 7 bk B R R Y
SZMR[D]. L APl RZAR L2278 3, 2015.

Su S K. Effects of different fertilizer treatments on yield, quality and
nutrient efficiency of two cultivars of navel orange[D]. Wuhan: MS
Thesis of Huazhong Agricultural University, 2015.

Ashkevari A S, Hoseinzadeh S H, Miransari M. Effects of different
nitrogen, phosphorus, potassium rates on the quality and quantity of
citrus plants, variety Thomson novel under rained and irrigated
conditions[J]. Journal of Plant Nutrition, 2013, 36(9): 1412—1423.
ARIGE 22, SFRIFA, MR, 452, R T 2R el ) - S A AL PR
[7]. th A 4R, 2013, 29(35): 234-240.

Lin X L, Xie N S, Lin Z M, et al. Study on the nitrogen and
phosphorus efficiency of orchards soil profile in Zhangzhou[J].

Chinese Agricultural Science Bulletin, 2013, 29(35): 234-240.

AR, . HREMEAR R[] KR, 2014, 2(5):
78-80.

Huang L L, Zhou J X. Suggestion on fertilization of ‘guanximiyou’

pomelo[J]. Southeast Horticulture, 2014, 2(5): 78-80.


http://dx.doi.org/10.3969/j.issn.1672-3198.2011.05.158
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1671-7759.2015.07.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2015.07.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2018.09.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2018.09.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2018.09.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2018.09.001
http://dx.doi.org/10.3969/j.issn.0439-8114.2003.02.018
http://dx.doi.org/10.3969/j.issn.0439-8114.2003.02.018
http://dx.doi.org/10.3969/j.issn.0439-8114.2003.02.018
http://dx.doi.org/10.1080/01904167.2013.793711
http://dx.doi.org/10.11924/j.issn.1000-6850.2013-0261
http://dx.doi.org/10.11924/j.issn.1000-6850.2013-0261
http://dx.doi.org/10.3969/j.issn.1004-6089.2014.05.020
http://dx.doi.org/10.3969/j.issn.1004-6089.2014.05.020
http://dx.doi.org/10.3969/j.issn.1672-3198.2011.05.158
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1671-7759.2015.07.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2015.07.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2018.09.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2018.09.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2018.09.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2018.09.001
http://dx.doi.org/10.3969/j.issn.1672-3198.2011.05.158
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1672-7010.2008.02.029
http://dx.doi.org/10.3969/j.issn.1671-7759.2015.07.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2015.07.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2018.09.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2018.09.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2018.09.001
http://dx.doi.org/10.3969/j.issn.1671-7759.2018.09.001
http://dx.doi.org/10.3969/j.issn.0439-8114.2003.02.018
http://dx.doi.org/10.3969/j.issn.0439-8114.2003.02.018
http://dx.doi.org/10.3969/j.issn.0439-8114.2003.02.018
http://dx.doi.org/10.1080/01904167.2013.793711
http://dx.doi.org/10.11924/j.issn.1000-6850.2013-0261
http://dx.doi.org/10.11924/j.issn.1000-6850.2013-0261
http://dx.doi.org/10.3969/j.issn.1004-6089.2014.05.020
http://dx.doi.org/10.3969/j.issn.1004-6089.2014.05.020
http://dx.doi.org/10.3969/j.issn.0439-8114.2003.02.018
http://dx.doi.org/10.3969/j.issn.0439-8114.2003.02.018
http://dx.doi.org/10.3969/j.issn.0439-8114.2003.02.018
http://dx.doi.org/10.1080/01904167.2013.793711
http://dx.doi.org/10.11924/j.issn.1000-6850.2013-0261
http://dx.doi.org/10.11924/j.issn.1000-6850.2013-0261
http://dx.doi.org/10.3969/j.issn.1004-6089.2014.05.020
http://dx.doi.org/10.3969/j.issn.1004-6089.2014.05.020

