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Table 1 Survey parameters of citrus cultivation and management technology
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Sanitation measures
a: i R 4 L s b W PR RGAACRE o b s o AR L. QY e XT: A FRE ST DY B2y, QZ i 4%, SB il 11, TLIT AN TV 4353 2
FER 1.2 3 F0 AT 5 i 5 SD« (L Hu A bl , HP : Z23 7 Mo A [l , a: Percentage of sanitation measures; b:Percentage of number of sanitation
measures; c: Percentage of orchard types; A:<1.33 hm*{& bd (9 Fi 324, B+ (1.33,6.67 ] hm 4@ el (9T 3244, C: (6.67,33.33] hm 4 bl 9
AL A, D >>33.33 hm* 5 i A AL 344 . QY refers to orchard sanitation, XJ refers to winter pruning, DY refers to spraying pesticide , QZ
refers to cleaning orchard, SB refers to whiting trunk.I.I1, II, IIT, and IV refer to adopt 1,2, 3, and 4 sanitation measures, respectively.SD refers
to mountain orchard , HP refers to gentle slope flat orchard. A refers to the planter with orchard area less than 1.33 hm?; B refers to the planter
with orchard area between 1.33 and 6.67 hm?; C refers to the planter with orchard area between 6.67 and 33.33 hm?; D refers to the planter with
orchard area over 33.33 hm?.
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Fig.1 Analysis of winter orchard sanitation
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Table 2 Analysis of weed control in orchard

Pk ki e/ %

Percentage of weed control

Py B L/ %%

e o
AR Percentage of the number of weed

BEH Ttems Annual nu'mber of methods control methods
mowing
SG BF SF 7S CA 1 I m v \Y%
BT I Overall situation 3.24+1.7 474 56.2 85 150 57.5 369 464 121 29 1.6
- <1.33 2.941.3¢ 44.8 390.7 121 86 534 500 414 86 00 0.0
49Es/hm?  (1.33,6.67] 3.1%1.9bc 32.0 573 4.0 6.7 587 493 440 53 13 0.0
Areaof  (6.67,33.33] 3.3+1.6b 47.6 61.2 58 165 553 359 467 11.7 10 29
PIECEWISE 3333 3.642.0a 447 417 97 184 427 143 500 229 100 2.9
114 Mountainous region 3.0+1.5 46.3 574 6.2 93 574 420 420 142 12 06
PGS ,
V“ \/ih
Orchard types cekahin 3.542.0" 57.9 65.3 13.2 256 68.6 339 504 83 50 25

Gentle slope and flat ground
FE:SG: F T HIR BF 15 GaUHI REALE R SF: FHaU B ROpLEI R 7S AL AONUMUEI RS CA L BRARIBR A 5 1~V H8 47 P R 1 R 20 ik
Bo #FOR YR AR B BB AR I 22 57 (P<0.05) 5 AU Be R 1] — SRt 2 [ AN ] /NG P 3R B AT 2 1] 28 5 B3 (P<<
0.05) . Note: SG refers to manual mowing. BF refers to knapsack mower mowing.SF refers to hand mower mowing.ZS refers to sitting ma-
chine mowing. CA refers to herbicide mowing.I-V refers to the number of mowing methods used in the orchard.respectively.* indicates that

there was a significant difference in annual mowing times between gentle slope flat and mountain (P<<0.05).Different lowercase letters in the

same column indicates significant differences between them (P<20.05).
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a: AN TS DR BE A7 L s b« A 7% el A7 el T AR B RIS el 248 20 AR B4 T NS B 5 ¢« JIr A A el A D T AR B RIARG el 288 B AN [R] B NS 2 280 oy
PR 43 L < 07 A A e e AT 2 A8 L s e A A Il A ] TR RR B DA I R AR A )y =X o5 LU s To: A A ] 5 A - <<1.33 hm ™ A 2] R A R4
B:(1.33,6.67] hm* @l ity Rk 304, C: (6.67, 33.33 ] hn 4 el Aty Bl A 314, D - >33.33 hm* bl A i F2 44, SD - Ll el HP - 3 b Al
PR AP 5 TF - BT, MY B 2L, WG RURE, ZG SHRIE , CH RIS T 5 SS - i, RK: A T IR IAL , TK AU YA RIAL , 1S « A Be Tt
JE, DG : W HERENE , SQ: FEAEARHEAL , YM: M fEAE . a refers to percentage of different fertilization times; b refers to average annual fertiliza-

tion times for all orchards, area segments and types of orange orchards; c refers to percentage of different fertilization types in all orchards, or-

w

A

chards area and orchards types; d refers to percentage of fertilization types in all orchards; e refers to percentage of fertilization methods in all or-
chards, area of orchards and types of orchards. To refers to total orchards. A refers to the planter with orchard area <<1.33 hm?. B refers to the
planter with orchard area of (1.33,6.67 ] hm®.C refers to the planter with orchard area of (6.67,33.33] hm®.D refers to the planter with orchard
area >>33.33 hm? SD refers to mountain orchard; HP refers to gentle slope and flat orchard.JF refers to winter fertilizer. MY refers to budding
fertilizer. WG refers to fruit-setting fertilizer.ZG refers to fruit-enlarging fertilizer. CH refers to postharvest fertilizer.SS refers to spreading fertil-
ization. RK refers to furrowing fertilization.JK refers to mechanical furrowing fertilization.JS refers to pouring fertilization. DG refers to fertiga-
tion.SQ refers to gun fertilization. YM refers to foliar fertilization.
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Fig.2 Analysis of fertilization status in orchard
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Table 3 Analysis of water management in orchard

AETEIR UL WK it/ %
Annual irrigation times Percentage of irrigation method
- A
T H Ttems L N T o s
T RME RK B TER T bl Pl
.. . . The field . Drip Sprinkling
Average  Minimum Maximum Extremum | . | Manual pipe . S
l]'TnglUOl’l . ll’Tlgﬂ[lOl’l ll’Tlgﬂthl’l
watering
JMAAE B Overall situation 6.7 0 60 60 6.9 53.1 39.3 6.9
<1.33 4.4 0 27 27 13.8 58.6 17.2 10.3
T 2
R B/ b’ (g 33 6 67) 6.2 0 50 50 8.2 60.3 23.3 11.0
Area of -
piccewise  (6:67,33.33] 7.1 0 40 40 2.9 55.3 51.5 3.9
>33.33 8.6 0 60 60 5.9 48.5 58.8 5.9
LA A 113 Mountainous region 6.7 0 60 60 3.7 56.5 32.9 9.9
Citrus EHTb
. 0 5 5 10. 4.2 24.2
orchard type  Gentle slope and flat ground 68 20 o0 08 > 33
. 1£75 East China 5.9 0 20 20 0.0 78.4 27.5 0.0
AR 7 7
KB4 € Southern China 7.6 0 50 50 4.2 64.2 484 11
Citrus orchard 41 Central China 45 0 30 30 9.0 418 49.3 3.0
distribution
M Southwest China 8.4 0 60 60 11.8 41.9 29.0 20.4
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Jr 2 ORTE , HE 7R Hh DX A el =2 R FH N T4 T8 E Tk
720 78.4% AN 27.5 % R 32 AR FH i
W55 5K AR /0 A% el SR D T i) 9 s i 5 4 g A 4
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P b 41.8%~64.2 %0 ; P Hh X R N T35 T8 W ik
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Table 4 Analysis on prevention and control of diseases and pests in orchard

RISl e

Number of spraying insecticide

B ifi Jr S b it
Jr e/ %

Percentage of

T2y 52 e/ %

Percentage of spraying

per year insecticide method prevention and control
i F Ttems program provider
TN Tl 3= A
KL3% 3 4% N
T ORME R B R S Unmamed 2T Fic
Average Minimum Maximum Extremum Backpack Pipeline . aerial planting
assisted . company
vehicle body
SRS BL Overall situation 115 1 36 35 23.2 712 147 6.9 42.2 65.7
< [~
TRV /hm? =1.33 12.9 2 32 30 27.6 62.1 13.8 34 55.2 60.3
Areaof  (1.33,6.67] 12.2 2 26 24 14.7 76.0 13.3 2.7 41.3 61.3
piecewise  (6.67,33.33] 10.7 3 36 33 22.3 74.8 10.7 8.7 33.0 71.8
>33.33 10.5 3 36 33 30.0 68.6 229 11.4 45.7 65.7
CEESTIE
. Mountainous region 13.1 3 36 33 20.4 772 11.1 6.8 40.7 61.7
Citrus orchard
é‘ \/i
type ]‘ibiq: . 9.7 1 30 29 28.1 64.5 18.2 6.6 44.6 68.6
Gentle slope and flat ground
#4 East China 18.0 4 32 28 2.0 922 7.8 0.0 64.7 47.1
ATIEEE -« .y
4EF5 Southern China 11.7 4 25 21 15.8 80.0 17.9 10.5 30.5 74.7
Citrus orchard
e D “hy [
distribution #eh Central China 6.8 2 30 28 19.4 67.2 19.4 6.0 53.7 62.7
ViEg Southwest China 11.2 1 36 35 45.2 53.8 11.8 7.5 33.3 68.8
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Table 5 Pruning and propping fruit analysis during the growing season %
G ES B3y b I
Annual pruning frequency Percentage of pruning mode PO L
i H Ttems N B Hold the
sii R Aoy mar DS BRSO TEE
. Dynamic Mechanical ruit
Frequently  Occasionally ~ Nocut  Pure manual o .
auxiliary pruning
LRSI Overall situation 34.5 48.4 17.1 86.6 10.8 0.0 71.6
<1.33 37.9 44.8 17.2 93.1 5.2 0.0 69.0
/\ frL 2
ET5Be/bm (1.33,6.67] 33.8 53.5 12.7 90.7 4.0 0.0 76.0
Area of piecewise
(6.67,33.33] 27.0 53.0 20.0 83.7 16.3 0.0 72.1
>33.33 47.1 36.8 16.2 80.3 16.9 0.0 66.2
7 el 25 741 11} Mountainous region 34.0 45.7 18.5 91.4 8.0 0.0 71.0
Citrus orchard sz g5
{jl}i?ﬂ}, 33.9 47.1 15.7 83.5 14.0 0.0 71.1
type Gentle slope and flat ground
A4 East China 24.0 48.0 28.0 98.0 2.0 0.0 82.4
7 el DX 4 .
) 1E1 Southern China 22.2 64.4 13.3 83.2 9.5 0.0 83.2
Citrus orchard
distribution 4£ Central China 56.3 32.8 10.9 83.6 13.4 0.0 50.7
ViEg Southwest China 39.8 40.9 19.4 87.1 17.2 0.0 68.8
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Investigation and development thinking on the cultivation situation
and management techniques of citrus in China

PAN Yifan, LIU Yongzhong, HUANG Yuxuan, CHEN Huan, LI Yanting, LUO Yin

College of Horticulture and Forestry Sciences / National Key Laboratory for Germplasm
Innovation and Utilization of Horticultural Crops , Huazhong Agricultural University,
Wuhan 430070, China

Abstract A questionnaire survey was conducted on 306 planting entities in main citrus planting prov-
inces (cities) in China regarding techniques including winter sanitation, weed control, and management of
fertilizer and water to understand the cultivation situation and management techniques of citrus in China.
The results showed that 96.7% of planting entities conducted winter sanitation for citrus orchards. The annu-
al average times of weed control, fertilization, irrigation and pesticide application were 3.2, 4.9, 6.7 and
11.5, respectively.57.5% ,56.2% , and 47.4% of the planters used herbicides, knapsack mowers, and manu-
al weed control, respectively.65.5% and 63.9% of the planters used broadcasting and foliar spraying meth-
0ds.53.1% and 39.3% of the planters used pipe irrigation and drip irrigation methods.71.2% of the planters
used pipeline injection, and the proportion of air-sent mechanical injection was relatively low (14.7%).0On-
ly 34.5% of the planters had regular pruning during the growing season, and the pruning was mainly done
by manual methods (accounting for 86.6% ). The application of citrus cultivation and management tech-
niques is related to the area, type, and distribution of citrus orchards. The annual average number of weed
control and fertilization, the proportion of drip irrigation and fertilization, is higher in large area or gentle
slope flat orchards than that in small area or mountainous orchards, but the annual average number of pesti-
cide applications is the opposite.In central China, the ratio of irrigation, fertilization and fruit holding opera-
tion at maturity were the least among different planting regions.Based on the results of investigation , sugges-
tions for the development of citrus cultivation and management technologies have been proposed.Firstly, it
is necessary to continue to pay attention to the research and development of citrus cultivation and manage-
ment technologies that meet the needs of the times.Secondly, it is important to attach importance to the re-
search and development of cultivation technologies and equipment that combine agronomy and agricultural
machinery. Thirdly, the research and development of cultivation technologies and equipment with ease , sim-
plicity and high quality should focus on systematicity.

Keywords citrus; winter orchard sanitation ; management of fertilizer and water ; control and prevent

of disease and pest ; weed control ; cultivation with ease, simplicity and high quality
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