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Effect of trimming pattern on growth and light utilization of
‘Huang-guan’ (Pyrus bretschneideri Rehd.) seedlings

XU Jin-tao' ,ZHAO Hui-ying”,LI Yong-hong' ,ZHANG Hai-e',
LIU Jin-li' . GAO Li-juan', YUE Wen-quan', HAN Ji-cheng'

(1 Changli Institute of Pomology . Hebei Academy of Agriculture and Forestry Sciences ,Changli, Hebei 066600 ,China
2 Jinzhou City Forestry Administration of Hebei Province ,Jinzhou, Hebei 052200, China)

Abstract: [Objective] This study aimed to select suitable tree structure for labor-saving and intense
planting of Pyrus bretschneideri cv. ‘ Huang-guan’. [Method)] Young trees with four structures (inverted
umbrella shape, Y-shape,spindle shape and pillar shape) were used to study effects of trimming pattern on
morphological characteristics, light distribution in canopy,photosynthetic rate, photosynthetic pigment con-
tent in leaf,as well as fruit yield and quality. [Result] Spindle shape had the advantage of fast formation
when planting density was (1 mX4 m) —(2 mX4 m). The average tree height (2. 64 m) ,total shoot num-
ber (54. 0), spur number (27. 7), ratio of spur to total shoot (49. 0%), numbers of total flower bud
(141. 6) and terminal flower bud per tree (50. 8) of 3 years old trees with spindle shape were all higher
than other types. With the similar flower and fruit management, spindle shape provided more choice when

considering fruit thinning and it could reach 64. 47 fruits per tree,and fruits were well distributed spatially.
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The contents of chlorophyll a,chlorophyll b,carotenoid and chlorophyll(a+b) of trees with spindle shape

were higher than those of trees with Y-shape but lower than those of trees with pillar shape and inverted

umbrella shape. The average light transmittance, photosynthetic active radiation, net photosynthetic rate,

total yield, and total soluble sugar content of fruit of trees with spindle shape were 57. 58%, 702. 21

pmol/(m” + $),17. 90 pmol/(m’

*s),24.56 t/hm”,and 62, 31 mg/g,respectively,all higher than those of

other treatments. [Conclusion) Spindle shape was the optimal tree structure for intense planting of Huang-

guan pear.

Key words: pear; high-density planting;tree shape;utilization of light energy;fruit quality
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Table 1

Planting spacing and cultivating area of

Huang-guan pear trees with different shapes

W FRATHE / (m X m) I B A/ hm?

Tree shape Planting spacing Cultivating area
{84 I Inverted umbrella 2X 4 0.17
“Y”FIE Y-shape 2X 4 0.17
2k % Spindle 2X 4 0.17
[& 4 FF Pillar 1X4 0. 10
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Table 2 Comparison of structure indexes of Huang-guan pear trees with different shapes

A% /m

Branch spread

48 Shoot number

” W/ THRZE/ T - —r =
(57 T T K/ T/ B BER o
Tree shape : ~ ARPE/m  Edb/m (e Bk R (R BT Rt s )
height diameter a i ’ B/ %
EtoW StoN Long Medium Spur Total
Spur/total
shoot shoot shoot shoot
(SRS . .
2.23 bBC 3.98 aA 1.72 aA 1.59 aA 21.0 abA 2.6 bA 11.2 beB  34.8 beBC  30. 64 bB
Inverted umbrella
“Y”FIE Y-shape 2.02 cC 4.10 aA 1.75 aA 1.43 aA 23.9 aA 4.9 abA 15.5 bAB 44.2 abAB 34.93 bAB
2 i Spindle 2. 64 aA 3.97 aA 1.40 bB 1.68 aA 18.0 bcAB 8.3 aA 27.7 aA 54.0 aA 49. 00 aA
& 4 Pillar 2.30 bB 2.85 bB 1.03 cC 0.96 bB 13.9 cB 6.3 abA 2.8 cB 23.0 cC 11.16 cC

T FSVEAE EFRA F/NG P8 R 25 5 B3 (P<<0. 05) M AN F K E FhE % FoR 2 F B 3% (P<0. 0D, T,

Note: Different lowercase letters in each column indicate significant difference at P<C0. 05 level, while different capital letters indicate ex-

tremely significant difference at P<C0. 01 level. The same below.
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Table 3 Comparison of flower bud numbers of Huang-guan pear trees with different shapes A/ Kk
RIE BAEEE i A 2 ToAE 2
Tree shape Total flower bud Axillary flower bud Terminal flower bud
B4 JE Inverted umbrella 128.4 a 121.3 a 7.1 bB
“Y”FI Y-shape 137.4 a 92.4 a 45.0 aA
255k Spindle 141.6 a 90.8 a 50. 8 aA
[F 4+ JE Pillar 120.3 a 106.2 a 14.1 bB
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Table 4 Effects of tree shape on transmittance, photosynthetic active radiation and
net photosynthetic rate of Huang-guan pear
. #H# /% Light transmittance ﬁ%’l&%fﬁ/ Yl o %/
W (pmol « m™?% « 57! (umol » m—2 « s=1)
Tree shape St T Ty Photosynthetic N t }(‘) cntl
Upper Lower Average active radiation ' Photosynthetic rate
{84 JE Inverted umbrella 61.91 a 33.25 bA 47.48 a 637.79 a 17.27 a
“Y”5 9% Y-shape 65.20 a 53.89 aA 59.54 a 615.78 a 15.97 a
Yk Spindle 71.72 a 43. 84 abA 57.78 a 702.21 a 17.90 a
[ #1: 7 Pillar 57.22 a 48. 24 abA 52.73 a 719.02 a 17.56 a
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Table 5 Effects of tree shape on photosynthetic pigment content in leaf of Huang-guan pear mg/g

W IE MR a 222 b 4R atb ESUIE NS

Tree shapes Chlorophyll a Chlorophyll b Chlorophyll a-+b Carotenoid

{84 FF Inverted umbrella 2.60 abA 0.93 a 3.53 abAB 0.36 abAB
“Y”FIE Y-shape 2.35cB 0.85 a 3.20 cB 0.33 bB
%566 Spindle 2.45 beAB 0.87 a 3.32 beAB 0.34 bB
[ #1: 7 Pillar 2.70 aA 0.94 a 3. 64 aA 0.39 aA
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Table 6 Effects of tree shape on yield and fruit quality of Huang-guan pear
= R/ % . e g )
= - ) Al e e Al v P/
2 WREE ke L, Raoof B IR v TR
BB : . (t* hm~?) . _,y EB®/ % . (mg+g ")
Fruit Yield high (kg * ecm™?) Titrable N
Tree shape Total . Soluble . Soluble
mass per tree . quality Hardness . acid
yield . solids sugar
fruit
{84 JE Inverted umbrella 282.53 a 19. 74 aA 24.58 a 81.67 a 7.63 bAB 11.28 a 0.248 a 54.73 bB
“Y”FIE Y-shape 350.87 a 16.61 aA 20.68 a 76.67 a 6.99 bB 11.18 a 0.329 a 56.51 bB
ZifEJE Spindle 305.90 a 19.72 aA 24,56 a 78.33 a 7.65 bAB 11.41 a 0.280 a 62.31 aA
[ #:JE Pillar 308.87 a 7.32 bA 18.22 a 78.33 a 8.95 aA 10.99 a 0.320 a 52.91 bB
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