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Effects of simulated mechanical pruning models on shoot growth and

fruit setting of Guiwei litchi
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cal Fruit Tree Research, Guangzhou 510640, Guangdong, China)

Abstract: [Objective] In order to develop an alternative pruning practice to replace the expensive, la-
bor-intensive manual pruning, the optimal mechanical pruning models of Litchi chinensis cv. Guiwei
were explored. [Methods] Guiwei trees grown in Longan Germplasm Resource Nursery in Guangdong
Province were selected as materials with a single tree as one replicate. The trees were pruned in two dif-
ferent seasons and with four retraction pruning models. The prunings were carried out at flowering
stage in March and post-harvest stage in mid-July. The four retraction pruning models included hedging
one side of canopy (HP), hedging the top of the canopy (TP), hedging the top and two sides of the cano-
py (HTP), alternate branch pruning (ABP). The traditional pruning was used as control (CK). The
branch diameter at pruning edge was less than 2 cm in HP, TP and HTP. Each treatment had three repli-
cates. The effects of mechanical pruning methods on shoot growth and leaf quality in the current year,
and yield in two successive years were compared. [Results] These pruning models resulted in different
shoot growth, leaf development and fruit setting. The HP treatment was carried out at the flowering stage,
and biological response was investigated. The canopy width decreased significantly by 67.0-98.0 cm in

December, and the yield in the current year was 50% lower than that of the CK, the yield in the next
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year was not different from that of the CK. In December, the canopy height of the TP treatment made at
the flowering stage was decreased by 30.0-54.0 cm, similar to the canopy reduction of the TP treatment
post harvest, resulting in a significant yield reduction in the current year. The yield of the ABP treat-
ment at the flowering stage was stable in the current year and the next year, but both were lower than
that of the CK. In the pruning experiment at flowering stage, the growth rate of sprouted shoots from
pruning edge during the period of May to June was lower than those from July to October in autumn.
From May to June, the growth rate of shoots in the TP and HP treatment were significantly lower than
that of the ABP treatment. The branch diameter at pruning edge of the ABP treatment was larger than
those of the TP and HP, and had much more numbers of sprouted shoots and faster growth rate of
shoots. This result indicated that the ABP treatment was not suitable for mechanized pruning because of
the additional thinning work. From May to June, the HP and TP treatment had no significant effect on
the chlorophyll content of the top leaves of sprouted shoots. The Top leaves of the ABP treatment had
the lowest chlorophyll content, while the HTP treatment significantly increased the maximum chloro-
phyll content of the top leaves compared with the CK. Among the four treatments, the HTP showed the
lowest dry matter and total soluble sugar content in mature leaves of the sprouted shoots. This suggest-
ed that the consumption of nutrients of the HTP was large. The starch content in mature leaves of the
sprouted shoots from trees treated with HP was the highest, the total soluble sugar content was higher.
The starch and dry matter of top leaves on sprouted shoots of the TP treatment were significantly higher
than those of the other treatments, and shoots of the TP treatment grew vigorously, which was disadvan-
tageous for fruit setting. Pruning at flowering stage might affect the fruit development of Guiwei litchi.
Severe fruit drop, slow fruit development and fruit with larger seed were observed in the trees treated
with TP. The HP treatment did not affect the fruit setting on the unpruned side of the same tree. Other
pruning models did not affect fruit quality and development. Regarding to post harvest pruning, the
shoot growth rate of the TP was faster than that of the HP. The branches of the TP could mature timely
in early November and the yield was higher in the next year. [Conclusion] The HP treatment at flower-
ing stage was the optimal retraction pruning mode for the litchi cultivar Guiwei since the treatment nei-
ther inhibited the fruit bearing on the unpruned side in the current year, nor promoted the expansion of
litchi canopy. The TP treatment would be the suitable retraction pruning model after harvest because
this could improve pruning efficiency and save a lot of labor.
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Table 1 Effects of different time and pruning methods on shoot growth in December and yield of Guiwei litchi
i 4 D i
. fny i DAK RARK 12IKK AN LEEEECS ]
o 1B 757k K/F8 /) MR R KR RHE e Fy e
I [H) ; . : . 553 F e K P/ e )
Prunin Pruning Pruning depth Shoot Base Terminal Terminal REIIZEAD Yield(2020/
SUTIE ethod (Length/width/ length/  coarseness/ length/ fineness/ . 2021)/kg
time . Canopy reduction between
Height)/cm cm mm cm mm
December and march/cm
13 e Alternate branch  PUZR A 50.63=  7.11% 15.13¢ 3.40+ 10.0+6.3 d (% Height) 20.0£3.5 a/
Flowering Fourth grade branch 17.12ab 1.33 ab 9.13a 097D 22.0£29b
stage SF-3J% Topping 60~80 5326+ 7.68+ 16,16+  3.68% 42.0+12.0 b (& Height) 0.25+0.1 ¢/
(% Height) 22.17a 2.68a 5.58a 0.92 ab 27.0£2.8b
FRONE BETE 100~120 36.98+  6.59+ 1575+ 426+ 82.0+16.5 a (3£ Width) 11.5£1.6 b/
Hedging Eastern side (% Width) 15.13bc 1.55ab 434a 0.8la 37.042.4 a
P BETE 100~120 3405+ 597+ 1621+ 391+ 79.0+15.0 a (& Width) 10.0£1.6 b/
Hedging Western side (% Width) 846c 1.01b 3.58a  0.56ab 32.0+2.6 b
7 40/80 (5 /5 4755+ 7.16+ 1353+ 3.49+ 35.0£9.7b 0/14.0£1.4 ¢
Topping and Hedging ~ Width/Height) 25.70 abc 2.60 ab 5.67a 1.06 b (%% /%8 Width/Height)
KRG KR Control NI 2650+ 438+ 8.95+  2.88+ 27.0+5.1 1 23.5+2.4 a/
Past- No pruning 6.05a 0.83ab 388b 0.55a (K/%8/1 Length/Width/ 30.0£2.2 b
harvest Height)
stage -3k ¥ Topping 50~60 298+ 524+ 1158+ 3.03+ 40.5+11.3 b (& Height)  —/40.0+2.5a
({5 Height) 11.84a 145a 514a 06la
VH B BT 50~60 17.38+  3.83+ 10.67+  3.25+ 31.0+7.3 b (% Width) —/20.5+1.1 b
Hedging Western side (% Width) 743b 1.28b 326ab  0.80a
A 0 5 BE TR 50~60 13.92+  3.94+ 8.58+ 332+ 23.0 +5.3 c(K: Length) —/25.0£1.3 b
Hedging Southern side (1 Length) 6.08b 1.02b 3.15b 0.46 a

T R HAE T BB EZ s RS ASFEVNG T RN A RSB 2 AR 0.05 AP AR R 225 NR. fkFon i i@, — #&on

50 HEAH B FE A TE AR AL

Note: Data in the table are the Means+SD; The different normal letters in the same column indicate significant difference among treatments at 0.05

level; The same below. The arrow indicates upregulated canopy. ‘—indicates the same as control.
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Fig.2 Effects of different pruning methods at flowering

stage on shoot growth rate of Guiwei litchi
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Fig. 3 Effects of different pruning methods at flowering

stage on fruit drop rate of Guiwei litchi in 2020
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Table 2 Effects of different pruning methods at flowering stage on fruit quality of Guiwei litchi in 2020

5875 50 AL R RS T i == IR wCAl I [E T
Prunning method Single fruit weight/g  Peel thickness/mm Pulp thickness/mm Seed weight/g  Edible rate/%  Total soluble solid/%
HBAEHT Alternate branch  17.36+1.27 a 1.53£0.04 b 8.41£1.00 a 0.83£0.05a  75.00£3.00a  18.44+0.28 b
T3k A& B Topping 15.88+0.36 a 1.54£0.10 b 7.48+0.96 b 1.6440.17b  71.00£1.00b  18.56+0.24 a
R BE T AZ BY 17.90+2.76 a 1.58+0.68 a 9.69£0.25 ¢ 0.48+0.11a  76.00£1.00a  18.25+0.27b
Hedging Eastern side
PE {5 BE T AZ BY 17.5443.01 a 1.57+0.33 b 9.24+1.87a 0.39+0.22a  75.00£1.00a 17.96+0.28 b
Hedging Western side
Xt Control 16.91+2.41 a 1.6120.25b 9.70+0.70 a 0.30+0.17a  73.00£2.00a 18.16+0.21 b
K, WA RTRERR N T 58 78 IR T B4 R Ui
” e e . —o— k1880 Alternate branch
LIS BRI T A R RE - —o—F3LJ¥IE Y Topping
SRHU [ 37 28 PR o 7 A R i T o 7 —e— HA B LS Hedging one side
S S L —o— ALY Toppi d hedgi
SRERIRK, ITE 18% /A4, T 28 AT Vs P B:748 20 Topping and hedging
L . e L ) 20 ——XfH Control
TRV ER SR VR R C S E A RIRRE TG ~
e ‘o0
%%7‘%‘1 o é&) 16 B
224 TRBHF XA RE SSRGS F o, |
' [}
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. . o = = 08
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Fig. 4 Comparison of chlorophyll content in top leaves of

new shoots with different pruning methods at flowering stage
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Table 3 Compare the sugar, starch, and dry matter content of leaf during fruit ripening by different pruning methods in 2020

i3 A BN - Apical leaf

JREA - Mature leaf

(E1 iy
Pruning method wCrEERRD  w e w(CTHID wCAT ¥ TS wOERD wCTHIFD
Soluble sugar/%  Starch/% Dry matter/% Soluble sugar/% Starch/% Dry matter/%
R 1B 8T Alternate branch 1.95+0.26 a 6.23£0.66 a 38.21+1.32a 2.82+0.32 b 6.29+0.23 ab 48.5040.60 a
13 A8 BT Topping 3.18+0.85b 9.75+2.12 b 42.44+332a 2.92+0.89 a 7.2740.23 b 46.35+3.15 ab
HBEJZ 48] Hedging one side 2.08+0.59 a 7.13+0.71ab  3821+1.29a 3.18+0.20 a 8.75+1.13 d 48.64+0.95 a
FRIEAZ BT Topping and hedging 2.1240.57 a 8.28+0.67 b 40.17+1.36 a 2.63+0.18 b 7.99+0.50 b 45.00+1.24 b
XFHE Control 2.1120.15 a 6.35+0.47 a 37.79+1.27 a 3.26+0.61 a 5.39+1.26 a 48.61+0.94 a
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Fig. 5 Comparison of the shoot length of different pruning

methods at past-harvest stage
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Table 4 Effects of different pruning methods at past-harvest stage on fruit quality of Guiwei litchi in 2021

B8 77 5 LSS R 5 KSR o AR wCal M T
Prunning method Single fruit weight/g Peel thickness/mm  Pulp thickness/mm Seed weight/g ~ Edible rate/% Total soluble solid/%
PLIEAEET Topping  21.61+0.14 a 0.99+0.10 b 9.98+0.12 a 1.94+0.63 b 72.00+1.00 a 18.66+1.15 a

P RE 15 8T 21.08+1.28 ab 1.08+0.07 ab 10.19+0.54 a 1.01+0.25 a 76.00+1.00 a 19.38+0.81 a
Hedging Western side

R & EETRAE B 20.65+0.35 ab 1.14£0.05 a 10.15+0.50 a 0.61£0.10 a 76.00£3.00 a 19.29+0.45 a
Hedging Southern side

% i Control 19.73+1.34 b 0.94+0.09 b 10.52+0.37 a 0.69+£0.40 a 73.00£1.00a  19.08£0.55a
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