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Table 1

Effects of different pruning methods on the quality of autumn shoot

VP 317 /mm BRI/ 9 1

Number of autumn

Pruning methods Cutting diameter

RS BE<<25 em LB/ %

Percentage of autumn

BRA S/ em

Autumn shoot

FAAHFE M AR/ mm

Autumn shoot basal

shoot per cut length diameter shoot <<25 cm
b 15 B
mﬂd s . 7.7842.68 7.244+2.10 14.8947.99* 2.86+0.82" 90
Mechanical pruning
K87 Hedge shear 7.204+2.37 6.4442.82 10.984+7.47 2.2940.99 96

% P FOR LS BY R K BT A& B 2 8] 22 5 35 5 i K («=0.05) , Note: ¢ * 7 indicates a significant difference between mechan-

ical pruning and hedge shear at 0.05 level.
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FE AR A AL - 2 &85 7 87 1 B AR 5~10
mm SR Z, 5 45% A4 R E 0~5 mm,
30% A& 470 10~15 mm BY 1 A2 H D, RA 23%
Ledr . ME— 240 B AS [ B 119 BB P A A A BRORS X
KRR B AR & B UG B T i A B B B

iR RS D) INTE NP W <N NS S LN/ oh
DU Bt B 0 AR N R B S TR BT 1 AR
10~15 mm M HLBRE 57 4ih A= 9 BK A B0 28 Tk
BT 5 53 Ak HUBRAG B (9 BK A I L R AR AE 4% 1
e R A 2 T 5 2 5 L (ER A B 3 R T R BT L T
RV 5 8BRS < B T B BT 11 B AR A 2 B T
KA 56 710 LA U A AN ] B 11 AR 2 ) T 2R S
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Table 2 Effects of different pruning methods on distribution of cut number and autumn shoot number,
shoot length and shoot diameter under different cuts
58 % kA £ KA Z / em FRAG A B A2/ mm
Number Number of autumn Autumn shoot Autumn shoot
57 0 H A%/ mm of cut shoot length basal diameter
Cutting
diameter BLAR & 55 K57 BLAR & 55 K57 BLAR & 55 K57 BLAR 1 55 -5
Mechanical Hedge Mechanical Hedge Mechanical Hedge Mechanical Hedge
pruning shear pruning shear pruning shear pruning shear
0~5 30 32 5.91+1.92b 6.95+3.60 15.10£8.29 8.74+5.94b" 2.78+0.71 2.15£0.95"
5~10 46 45 7.41+1.46ab  6.4742.54 13.96+8.24 11.78+7.16a" 2.7940.66 2.36+0.97"
10~15 24 23 8.56+2.55a 5.67+£2.02" 15.06+£6.46 13.34£9.42a* 2.87+1.01 2.43+£1.08"

T 5] — 1 A A TR /NG 5 R 27 B B 1 R F B9 4% 5 1 AR =2 17 22 3 ik 81 [ 3 K F (2= 0.05)

“ox PRORE — BT T ] — A5 AR

LA AE T A1 K SF 59 48 5 2 6] 22 5k 8 2 2 K («=0.05) . Note:No same lowercase letters in the same column indicates signifi-

cant difference between mechanical pruning and hedge shear at 0.05 level.

cal pruning and hedge shear with the same cutting diameter and index at 0.05 level.

¢ % 7 indicates a significant difference between mechani-
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Table 3 Effect of different pruning methods on the flowering gjﬁ 1 Eﬁé ,;P ié] Fﬁﬁ *ﬁ {{(Ei le] %‘F F%ﬁ%“ , H@( ;Héj

Vi T A 1310 em BAHAENE KR 0~12.5 mm NRIALRE I B & & TRHE K
B0 H 4/ mm Numb il .
umber of {lower per 10 cm autumn shoot

uti S s 2k 2 B — B

(;/;thnt:tlegr VLRI T T3 Ej\] 25~37.5 mm B(J}J&:/?Eﬁbjjo %ﬂ\v Hﬁiﬁ( IEJQEBl

Mechanical pruning Hedge shear DTKE@(*%%%BE?% E@}ﬁ{t'r%%ﬁfm%i@%m

0~15 7.27+4.17" 11.30+8.81 Tﬁ{%@ﬁ%ﬁ%@{%@,%@ﬂﬁfiﬁ 0~15 mm
0~5 9.46+4.45a" 14.334+12.38a

5~10 7.28+3.93b" 10.245.08b 0 B BT, JEER B AR AE 5 mm 22 PN B 35 BE 05 1K
10~15 5.3243.31c” 8.3746.25b

AL 7L B BLAR =5 mm (8BRS WU AR XE AL . 55 8
AN F1 A8 5 75 T 7 A B RKAH AL BE 1 7E 8T 1
HAEAO0~5 mm WHARAREFEZES; ST HE
=5 mm.2 FpAE 1A 5 75 0T 4l A Bk 9 B AE
A 7 U] i 5 740 oA A 2 B R B B e, v
HEARLE 5~10 mm W 2 R4 1 048 57 7 X i 2
(18 RS BSCAE BE 4% A ik 0 8 98 o 8 25 e, 2
BT E EARTE 10~15 mm A5 18 5 Fir il A= B A
F149 18U AE RE 77 Bt R 6 50 T AR 1 m i it 35 R R GGR )

TE 6] — A7 the xRS AUAE BT AP 59 45 5 2 i) & 10 cm £k
R A6 1 1Y 22 51K B 8 K («=0.05) 5 [F] — 51 % A AH [ /N
B RN UG 3T ST 57 4% 89 0 B AR Z [ 4 10 em Bk
R 4G Y 25 5 38 B 3 K F- («=0.05), Note: ‘ * 7 in the
same line indicates the number of flower per 10 cm autumn
shoot is significantly different between mechanical pruning
and hedge shear at 0.05 level. No same lowercase letters in the
same column indicates the number of flower per 10 cm autumn
shoot is significantly different between different cutting diame-

ters in mechanical pruning and hedge shear at 0.05 level.

x4 VWMETSEXTHABMEMEERBRNTRAKEMEBEETHREER
Effect of mechanical pruning and hedge shear on flowering under different shoot length and basal diameter

F 10 cm FAAHAE 10 cm FAAH AL

Number of flowers per Number of flowers per

Table 4

B B A%/ mm

Autumn shoot

A/ em

Autumn shoot

B 0 H A2/ mm

Cutting diameter

10 cm autumn shoot 10 cm autumn shoot

length BB BY K5 basal diameter MUK A& B35 PN

Mechanical pruning Hedge shear Mechanical pruning Hedge shear

0.0~12.5 10.46+4.57 15.24+13.43 0~2.5 10.6544.07 13.6449.06

0~5 12.5~25.0 9.36+3.99 9.89+3.34 2.5~5.0 7.97+4.52* 16.07+19.31
25.0~37.5 6.93+5.14 8.194-0.27 5~7.5 / /
37.5~52.0 / / 7.5~10.0 / /

0.0~12.5 8.21+4.42 11.70+£5.41a 0~2.5 8.4543.90a" 11.20£5.19a

5~10 12.5~25.0 6.28+3.01 8.2243.58ab 2.5~5.0 6.3143.70b" 8.37+£4.33b
25.0~37.5 5.46+2.80 6.30+0.99b 5~7.5 / /
37.5~52.0 7.4140.38 / 7.5~10.0 / /

0.0~12.5 6.1143.94 10.43+£7.04a 0~2.5 5.8043.56" 9.6316.18a

_ 12.5~25.0 4.8612.69 6.17+£3.49ab 2.5~5.0 4,9042.98 6.8316.04b

10~15 -

25.0~37.5 5.2942.61 3.0441.89b 5~7.5 / /
37.5~52.0 / 3.09+2.70b 7.5~10.0 / /

T [ — 47 A x 7 RIR [ — 8 1R [6 — 38 b5 T AUBRAE 59 R KT 85 48 85 22 ] 22 5335 3 12 2 K P (a=0.05) 5 [7] — 51 A3 A Al F) /N 7
TR MG B35 B KT 59 45 5 1 B A2 2 8] (9 25 508 B i B K (a=0.05) ¢/ KR A 55 . Note: ¢ * 7 in the same line indicates
significant difference in index between mechanical pruning and hedge shear at 0.05 level; No same lowercase letters in the same
column indicates significant difference between different cutting diameter in mechanical pruning or hedge shear at 0.05 level; ¢/’

represent the data does not exist. # 6 [f] .. The same as Table 6.
POR-"E S 0E-A1) T T AR RN 45 R Y A RAE B (5R 5), K IAL
TER S 58 AR BV R W RS I GE T AN W 85 1 A 59 B il 2R BN 25 R BRI A R E TR R 59 1 22
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Table 5 Effect of different pruning methods on fruit setting

10 em BORY A8 SR

Fruit setting per 10 cm autumn shoot

B0 HA/mm

Cutting

. HUIE BY K5
diameter Mechanical pruning Hedge shear
0~15 1.0740.62 1.0640.67
0~5 1.2440.82 1.27+0.64a
5~10 0.98+0.54 1.1240.74ab
10~15 1.00 £0.46 " 0.75+0.34b
TE R — A7 % 7 FIRHUARAE BY A T BT 48 B9 22 18 A 10 em KA

A SRR 72 SR B B K (= 0.05) 5 [/ — 31 B A A R /)
B R RN UG 3T SO T- 57 4% 89 1 B AR Z [ 4 10 em Bk
AL R Y 22 5k B B K («=0.05), F M. Note:
¢ % 7 in the same line indicates significant difference in fruit
setting per 10 cm autumn shoot between mechanical pruning
and hedge shear at 0.05 level; No same lowercase letters in
the same column indicates significant difference in fruit set-
ting per 10 cm autumn shoot between different cutting diam-
eter in mechanical pruning or hedge shear at 0.05 level. The

same as following table.

BUIRAE B9 25 85 11 A2 BT 4l A6 245 R R 1 Ak 2R
HEESAKMRKESETERZH LR F 2R
(R 6, MA AT HEHA 0~5 mm fl 5~10
mm I RS 5 R B BE R 0~12.5 cm B iy A6 2R
D T HAK R A A R ST 1 AR 10~
15 mm B, 2 FpE 59 75 20 il 2= 09 & KRS 45 RAECK
EZE AR E TR E2ES . SILMESTH L, K
F- 5 A8 5 JIT b A= 25 SR B 1Y Al SR R AE AN R 5 H 22 ]
BERKRY R A A R A R E R E O
£ 0~10 mm B, BT 4l A& 45 J B A Y A S o il 560
BEARRE M A SRR R G R B L =5 mm [
SE LR F AR AR SR AR BT 1T AR 5~10 mm B BKRY
HHEL N O0~2.5 mm AR E R EST TR E
R 2.5~5 mm AR E: 3 0 HA>10 mm
b3 RSP BT T4l A= A BKORY &5 SR B A A7 BKORY HELE A
2.5~5 mm WA /DEARE,

3 it

faH: YRR J2& R A7 1 45 SRR A, BRI, 3 B 4%
PR PR PR AR i B A BRI 45 5 vt AR S A o R A T
FAEBY TR B M 5T 2 BT, R T4 UK
B+ T4 04T BB BT, AUE BT RCRAE i HAE B
kRS R /NMBEZS 5 32 BN R B E R, 808
P B BE R AR RE J1 5 25 AN 5% 5 T A K AL 2F

i#
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Table 6 Effect of mechanical pruning and hedge shear on fruit setting under different
length and basal diameter of autumn shoot
5 10 cm AR A B 5 10 cm BA A R
BY [ H 4% /mm FAG K /em Fruit setting per 10 cm FKAGHLE /mm Fruit setting per 10 cm
Cutting Autumn shoot autumn shoot Autumn shoot autumn shoot
diameter length HLM A B o By basal diameter BB B By
Mechanical pruning Hedge shear Mechanical pruning Hedge shear
0~12.5 1.63+1.22a 1.6640.48a 0~2.5 1.48+1.26 1.714+0.53
12.5~25.0 1.0940.57ab 0.5040.07b 2.5~5.0 1.13+0.52 0.9640.62
0~5 25.0~37.5 0.99+0.31ab / 5.0~7.5 / /
37.5~52.0 0.9240.35ab / 7.5~10.0 / /
0~12.5 1.414+0.73 1.66£0.90a 0~2.5 0.8540.31" 1.73+1.15a
5~10 12.5~25.0 0.8440.39 0.8640.43b 2.5~5.0 1.05£0.65 1.04+0.68b
25.0~37.5 0.7840.43 0.6640.29b 5.0~7.5 / /
37.5~52.0 1.25+0.65 0.8740.16b 7.5~10.0 / /
0~12.5 1.10+0.36 0.9940.11 0~2.5 0.94-+0.40 /
10~15 12.5~25.0 1.03+0.53 0.6940.23 2.5~5.0 1.03+0.43 0.7040.27"
25.0~37.5 0.804-0.35 0.9440.56 5.0~7.5 / /
37.5~52.0 0.83+0.43 / 7.5~10.0 / /

OB VRERE IR IR AR AE B A BRI EE A 25
cm LA, I ELASBRRE LB 5y 0 )RR AED Y . AR X T

TR 2R Y SR TR s 8 47 B 57 L
BTN J1 ROCR BE R . A 5T R AR A [
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I W RK A 285 R BEAS  RE RS T W AR IR A, hy B4 3 7= 28
FEFERIS . iR FEER 2 M b E F BTk
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BCAE BE 1 X5 Bt 25 9 11 L AR 3 i R AIG L B AR ML 18
BB 1R AR ) B 9 BRORY 1 AE BE T 25 5 R B
i (HJE A BT R B R AR B D I T RS B Lk
-3 46 BY (B RS AL RE 1 #E 5~15 mm BY 1T ¥
RO 3 FORL B 1) 384 Jin i T B N3t 2 R i kg
BYOF-45 10 em K BEE A BKRS AL BB 3T 5 25 DL L B
ZM 14 4 (R 3 MR O I A AIRIE . ML
BRI A B 1 B A6 BE 1 B K TR B, vl R
5 HUMAE B 198 R K L RS B RE RS A 56, L
A B A 1 B 0 R0 BT ML RE R TR B B
B (R AR (A, OGRS A A K 1 3 23 5 T KO B 18
SR D) AT 23 38 3 30 0 46 28 o A e . 48
I 5 FE A AT A A SR 0 2 B, HLARAG B9 BT il 2
(18 BK A 25 SR B A 1) A SR R 1 FEAS R BY 11 22 ] 25 5 K
A3 L K B9 16 5 BT il A A BRORY 45 9B R A A SR i
D Bt B 11 A T 2 T B R s BILAR A BY T
AR SR B A R RS O <10 mm 5 K
VB Z A E 2R, S8 H H AR 10~15 mm
Af L LA 168 B 0 A 0 8 0 3 8 T R B A A SR
93 50 HUBBAE B F1 KT B 06 5T Fir b 2B (0 BKORS 25 2R B
AL AR AR ST 0 <<5 mm K35 0<<10 mmHAY 5y
FPY L BRRS K BE <<12.5 em DAY B2 3 F i K B
(A RK RS A SR (3R 5 FEk 6)
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- 9 {8 S AR LA LA AE BT T i A F) KA £ SR B R
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FErEfLm A,

2 % x #

(1] ®HIEA. B %A 0T £ =3 B M 5T . &5 AL, 2002,

(2] BRIGYL, FEIDRK 8% 05 L 55 T 3 B AL VRPN B R ] 4% 21
A PR S BT A LT ] A AR B A2, 2014, 47 (6) 1 1162-
1170.

(3] LW, H A< i M 2 A B 47 22 8 45 SRR 85 B R (1. b 1 /g O 2
#,2003,32(6) :5-6.

(4] REZ0 IR % RERR 4F 22 8 45 SR R 52
Al K% ,2013.

(5] ARFR 0HE, 8O, 5. 58 B M A IR 47 22 2 4 R B R S B %
BV ——FE T H BT R B O A A s R e [ 0.
[l g 5 J 4, 2012,41(2) :55-58.

C6] Xk S R AR £ o2 1 kA B AR 58 S5 0 CMU AL s b R
Al B W A, 2015 :40-73.

C77 0 0t 4, b 50 B, A5 L A 2 b I 4 3 B 8 SR A
I L) . A R R, 2012, 41(5) £ 55-56.

(8] fa2F iR, & Wk, S HR M, 45 RN % A Ji5 8 B o B 4 38 8%

B a3 A [ D1 B A v



24

ok R L K R

%37 &

25 B 50 7R 98 R AR [T ] W VAl %5, 2013, 30(2) 1 20-22.

pared to selective pruning of mature ‘ Washington Nave’ oran-

9T RIRIG , X PE XS B ES . R N 28 A A7 18] A2 s 4% B 1 A RY 45 3L 07 ges[J]. Journal of the Southern African Society for Horticul-
HLARFRLT T [ R, 2010,39(5) :33-35. tural Sciences,1999,9(1) :36-39.

[10] MARTI B V,GONZALEZ E F. The influence of mechanical [13] YILDIRIM B, YESTLOG LU T,INCESU M,et al. The effects
pruning in cost reduction, production of fruit, and biomass of mechanical pruning on fruit yield and quality in ‘Star Ruby’
waste in citrus orchards[ J]. Applied engineering in agricul- grapefruit. [ J]. Journal of food agriculture & environment,
ture,2010,26(4) :531-540. 2010,8(2) :834-838.

[11] MARTIN-GORRIZ B, CASTILLO I P, TORREGROSA A.  [14] F*Jik 3. A4 32 %5 45 AR DR ARE 18 28 0 1k 46 L 48 31 2 A B X Bk A

Effect of mechanical pruning on the yield and quality of ‘For-

1 52 M [ D3RI . A rp Rl K2, 2016.

tune’ mandarins[J]. Span ] Agric Res,2014,12(4):952-959.
[12] PUNT H F, THERON K I,RABE E. Mechanical pruning com-

(157 FHR=E KRB, &0 & 5. M BN S o R AR
of [ B 7 SR, 2016,45(1):109-112.

Effects of labor-saving pruning in summer on autumn shoot formation,
flowering and fruit setting in Nanfeng tangerine
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Abstract Nanfeng tangerine(Citrus reticulata cv. Kinokuni) trees were pruned by long handle cir-
cular sawing machine and hedge shear in summer to investigate the effects of pruning methods on the
flowering and fruit setting of autumn shoot under the different cut in Nanfeng tangerine. The cut diame-
ter,the number of autumn shoot under each cut, the length and basal diameter of autumn shoot, the
number of flower or fruit on each autumn fruit-bearing shoot at the time of flowering and stable fruit
setting in the next year was measured. The results showed that two autumn shoot with length less than
25 c¢m produced by two pruning methods was more than 90 percent. In mechanical pruning,the average
length and basal diameter of autumn shoot had no significant difference between different cutting diame-
ters,but were higher than those by hedge shear. The ability of flower bud formation and fruit setting on
the autumn shoot had no obvious difference between different cutting diameter, however, the ability of
flower bud formation were significantly lower than that in hedge shear. The ability of fruit setting on the
autumn shoot had no significant difference with that in hedge shear.It is indicated that the two pruning
methods can save labor usage in the summer pruning operation in Nanfeng tangerine. The effects under
the different cuts in mechanical pruning was not significantly different,indicating that there is no need to
take the size of shoot into account in summer pruning.It will be a fool type pruning and convenient for
farmers to learn.

Keywords Nanfeng tangerine(Citrus reticulata cv. Kinokuni); mechanical pruning; hedge shear;

summer pruning; autumn shoot; flowering; fruit setting
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