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1.1 3R XA

TR 57 TG E B S BH 2 B RUEL L A A
b (30° 397 48.98” N, 111°48' 2482" E), J&
WA RS, AR YRR 164°C, AE YRR K
i 936 ~ 1048 mm, TEEHK B 78 mo iR A A A
i Bl R 2 Ml 2 AR TCAZ R, RIS 15 AR, EE 3
mx25m, WEA 25 m, HLTFREED ., R
A A el S oy SR B AT, AL & 19.2 gk,
pH {H 4.59, £ %00 & & 55.1 mg/kg, A& &
242.2 mgtkeg, T HEETHL ( EBRE] ) AR TR GE L,
FHPRE 11.79% . Bykr 48.49% . BERL 39.72%., L
AR, N, P,0,. K0 HRIE& 840
3713, 181.5. 330.0 kg/hm’,

RIS A P b3 5 A% H iz A8 FH R 8
FFOFIE, WS T Y MR T4, 3 2L W A o -
HE~, PHEEVLE &8RN 75%, A5 0 &8
43 9 H N 4.60% . P05 2.48% Fl K,0 1.40%., i %
FAALRE A R T =7 e TR A BR A R IR &R
(N46.4% ) . LBERRES (P05 12% ) FBREREN (K0
45% ).
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i FAE,  IFAE 25 A7 A N it S A ] 2 R 56 Ah
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R A = 1Y 70% BLiE FIE (N70%+C) . HL
it 20 f: 1Y 85% IE it W AL ( N85%+C ) | & it 2
e it 9 B (N100%+C ) K 8 FLita I (CF) 544k
2 e R R 1 e A ESR R =W W 4 R )
ik 28.3%. DR, AHFSE At U ELiE T fk 2
RN f o Vi 30% ,  LAEEAF 5% 45 5 o Jon s 3 52 B
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FT A Ho P B T LA B 1 AN TR /N X 22 [ A 38 537 45 1)
i

RO rh &S UL, A &L HER A
it A 2 5 3 2 2 R ik o Ak B v R R R AR A
W, FEAFFA LA A L, 45610
JZ AN, AT b 2t O A 0 b B o R
M8 825 kg/ (hm® « 4F ) [ 1 kg/ (#k - 4F )] JtiA. It
Hh, AL EREE . ARSI S R LR R — 3L
(R 1) AR, WAL (11 ~ 12
H ) it A 24 & 50% B9 AL 2E IR RL, it A 4R
BPEAE, AEERAE (6 ~ 7 H ) Jili A &4 50% )
fesE Ak, B A Ak Bt A 7 X 347 Sk A B )
Jitg A, SR BEl N E A B R Y AR A g —
17,

1 RERLEEHMAE  (kghm®)
TIEA RS Fr i AP
AbEE
N P,0 K,0 R )
CF 3713 1815 330.0 —

NO%+C — 1815 330.0 825.0
N70%-+C 259.9 181.5 330.0 825.0
N85%-+C 315.6 181.5 330.0 825.0
N100%+C 3713 181.5 330.0 825.0
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T 2018, 2019 4 A 2R SR U (S7) R4k
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BEREALES ARAE I
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BEHLIEIL 5 5REE 0 ~ 20 em THE, SREEMVE R
FHEAFR R, FEAKRKT, SRR, AT
LWy, SRR
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RO 725 0] ¥ M R 95 L R 50 0 kil
FE; AL SE B2 R A NaOH Fp R SE YL 2 5 47k
FC(Ve) M2, 6- & fe iy A Ak iE J5 i
D 5E o

WYL C. NHITRES U E; 4P, K
£ H,80,-H,0, 1 2 )5 4 5 AR B BT Lb (575 Ak G
JEEETFM A ; 4 Ca, Mg & 2248 HNO,-HCIO, 14 7
Je FR IO o

TIEREAHLT . 4 N HICE S INE ; A3L
P FHBRIR SR 38 - BB DT HL e 5 B K
1 mol/L. & RERHEJ5 K HEYEE TN E 5 A 3K Ca.
Mg HI 1 mol/L "k 2 TR &R AR 5 I IR SO 1 A
E
1.5 Hdiasadr

FI H] Excel 2013 #F 17 ¥ 4fs 2 3, SPSS 19.0 i
T8 22 72 B E R R (BRI ER 2508 -LSD,
P<0.05), Origin 2017 H#AT1EEI 5347 .

2 ERESH
2.1 AR RE I P A AL OGS R ARG 5 i %t Tt )

Al
201 PR B H ™ A R 2R A S

2 N, 2018 445 Ab PR A% - 23Kk 1Y
SR T 2019 AERUA AR P . DRIE I B A fh e A
JEVE R (N70%+C . N85%+C F1 N100%-+C ) AbHAH
LbH AFPAE (CF) RT3 MU 2018 2 2019
ARG S B SR, FIHPEIR R i e AT
(NO%+C ) Ab#AH L CF 4 2 5 80 T 2018 £ 2019
AEMRE P R 02 R, JUHUEAE 2018 4Erh,
T B i B 35 24.96% . M\ 77 iR R R b iE AT 43 AT
N70%+C.. N85%+C Fl N100%+C 4t ¥ AH L CF 4b #
PR B S HE AR A W R, {H N0%+C
ALFHAR EE CF b330 T HAR A 10 R AL, B
FE 2018 AFHL T2 T B A AR

x2 UEBRERSAVNERTHBRARE, ERYMNTE

GO Ak HFRE (g) HARE () Jeht (kg/hm?®) B (%)
2018 CF 109.50a 267a 22077.89a —
NO%+C 101.11b 190b 16077.99b -24.96
N70%+C 108.45a 261a 22988.85a 4.13
N85%+C 112.40a 256a 24227.50a 9.74
N100%+C 110.06a 246a 22499.58a 1.91
2019 CF 78.37a 120a 7728.57a —
NO%+C 77.92a 111b 7141.18b -7.60
N70%+C 83.70a 124a 8529.06a 10.36
N85%+C 74.48a 146a 9030.53a 16.85
N100%+C 80.44a 132a 8823.90a 14.17

T AR RESVEEE R AR A A TR A B 225 3% (P<0.05). A
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5o BRI LA AL BRLE 2018 47 ERHAIE T
JERE, (HIX—225 MR 2019 AFFFA FRUCURm 2]
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A RSN FE B EE (£ 4) B, K4

FH 2019 4 HH A% S S AH Fb 2018 45 M A SR 2 1 R B
B ) TR R & T R TR i, R
B Ve & AL TR (HATE 2018 4F 1, 45 4b #1
R XTI I 2 P R A R S PR it SO ™ A 0 2 A S
TE 2019 4E 1, N70%+C . N85%+C F1 N100%+C
Ak AT AE R i W KT CF T NO%+C Ab 2,
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=3 UEBEBERGENERTRIIMERR
A4y s HifE (mm) Wiz (mm) P S| 2y R (mm)
2018 CF 61.89a 49 47a 0.80a 3.20a
NO%+C 62.32a 53.28a 0.85a 2.80h
N70%-+C 60.47a 49.80a 0.82a 2.98h
N85%-+C 60.13a 49 44a 0.82a 2.80h
N100%-+C 61.66a 55.33a 0.90a 3.03h
2019 CF 58.90a 50.49a 0.86a 291a
NO%+C 55.28a 49.01a 0.89a 2.90a
N70%-+C 5747a 50.08a 0.87a 2.95a
N85%-+C 54.36a 48.62a 0.8%a 2.97a
N100%-+C 51.87a 46.24a 0.90a 2.97a
4 UBEBERGENERTRINEMRR
PN e AAMERTEY O AR G R Rl Ve - ——
(%) (%) (mg/100 g )
2018 CF 12.87a 1.04a 12.39a 34.70a 0.62a 0.74a
NO%+C 13.63a 1.18a 11.53a 35.65a 0.63a 0.75a
N70%-+C 13.60a 1.08a 12.72a 36.36a 0.64a 0.75a
N85%-+C 13.67a I.11a 12.46a 35.40a 0.63a 0.76a
N100%-+C 13.50a 1.25a 11.33a 36.19a 0.62a 0.75a
2019 CF 16.76ab 1.78a 8.88h 25.28a 0.58a 0.73a
NO%+C 15.98h 1.93a 9.03h 2379 0.54a 0.73a
N70%-+C 19.00a 1.49h 12.84a 27.98a 0.58a 0.73a
N85%-+C 17.82ab 1.52b 11.76a 24.93a 0.55a 0.72a
N100%-+C 19.01a 1.42b 13.46a 25.64a 0.55a 0.71a
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OBl
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4b B (2018 4F S1. S4. S5 J% 2019 4F S4. S5 B #
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2.3 R AR A A LR AR A A M R A
Al

2018, 2019 4F- 4% 4b P ARG Pl + 38 i 4 i an 3% 5

iR, B E, SO EEANLT., &N, A
P, HEBK., AR Ca A B Mg & &L W
S, UL AE AR (0 s IE) Y R RO T A A
PLERAR I oK i 3 e A + 3 3R A0 R 0L, Bl 2 A
ANt AT AT A6 R B9 NO%+C Ab B o, 3855 0 &
TEE AR A B ) Yt B R R E(E AR
B, i UF IR Y 4b P AE 2018 K 2019 4 R
FE R A HLT & a3 R B T CF A B,
NO0%-+C Ak ¥ 7F 2018 J% 2019 4F % ¥¢ 19 & N &
R T HA B, X —E R L] L
Uh B G R it A B TR A L A
MmE A2 EN TS SRR AR
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S1 S4 S5 S7 S1 S4 S5 S7 S1 S4 S5 S7 S1 S4 S5 S7
2018 4E 2019 4E 2018 4F 2019 4E
SRAERHH RAERH
E1 EREERSEINERTHENFFEIFENHETK
x5 HWERERGENERTRELEER
AL E £ P AL K HEL Ca A5 Mg
Ay AbE
(g/ke) (g/kg) (mg/kg ) (mg/kg) (mg/kg ) (mg/kg )
2018 CF 19.47a 1.39a 27.11a 213.34a 1841.27a 225.03a
NO%+C 20.62a 1.29a 20.00a 215.46a 1918.20a 263.17a
N70%+C 19.79a 1.45a 18.44a 248.30a 1740.60a 218.70a
N85%+C 21.78a 1.58a 32.10a 286.24a 1626.93a 269.43a
N100%+C 21.06a 1.41a 32.73a 250.99a 1559.20a 200.47a
2019 CF 18.24a 1.31a 48.88a 168.86a 1606.02a 21321a
NO%+C 19.12a 1.28a 48.67a 167.74a 1534.05a 226.60a
N70%+C 19.02a 1.35a 57.47a 161.71a 1633.45a 214.20a
N85%+C 19.00a 1.29a 54.07a 179.70a 1786.10a 207.86a
N100%+C 20.18a 1.42a 52.54a 187.39a 1503.40a 208.52a
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The impacts of substituting organic fertilizers for chemical fertilizer on fruit, leaf and soil in citrus orchard

PEI Yu" ?, WU Yu-peng" *>", ZHANG Wei', JIANG Yan-bin', SUN Fu-lai’, CHEN Yun-feng® (1. College of
Resources and Environment, Huazhong Agricultural University, Wuhan Hubei 430070; 2. Hubei Provincial Engineering
Laboratory for New-Type Fertilizers, Wuhan Hubei 430070; 3. Binzhou Municipal Bureau of Agricultural and Rural
Affairs, Binzhou Shandong 256600; 4. Key Laboratory of Fertilization from Agricultural Wastes, Ministry of Agriculture
and Rural Affairs, Wuhan Hubei 430064 )

Abstract: Substituting organic fertilizers for chemical fertilizer is one of the effective ways to reduce the chemical fertilizer
application in orangery. To clear and definite the optimal ratio of substituting organic fertilizers for chemical fertilizer, a field
experiment was carried out in Dangyang, Hubei province for two years, and compared the effects of different proportions of
chemical nitrogen reduction combined with cabe fertilizer application on citrus fruit yield and quality, leaf nutrition, and
orange orchard soil fertility. Results showed there was no significant difference that citrus yield of 2018 and 2019 in the
treatment of cake fertilizer application with nitrogen chemical fertilizer reduced less than 30% compared with the treatment
of conventional fertilization. On the contrary, cake fertilizer application with non-nitrogen chemical fertilizer led to the
significant lower yield than the conventional fertilization. The treatment of cake fertilizer application with nitrogen chemical
fertilizer reduced less than 30% showed a significant lower citrus fruit titratable acid content, but a significant higher ratio
of soluble solids to titratable acid than the treatment of conventional fertilization in 2019. The contents of C, N, P, K,
Ca and Mg in the leaves showed similar dynamics in each treatment during the citrus growing period, but no significant
difference was detected between different treatments in the same period. However, the treatment of cake fertilizer application
with nitrogen chemical fertilizer showed a lower leaves TN content than other treatments in most of sample points. In terms
of soil nutrients, there was no significant difference on organic matter, total N, available P, available K, available Ca
and available Mg contents among the treatments. Thus, on the basis of conventional fertilization in Dangyang area, it was
feasible to reduce 30% of chemical nitrogen input with the substituting of cake fertilizer, which may no effect the yield and
significantly improve the quality of citrus fruit.

Key words: citrus; organic substitution; fruit; leaf; soil



