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Research on shoot growth and spatial distribution of three dwarf-growth
type loquat genotypes

DENG Chaojun'?, CHEN Xiuping"*, XU Qizhi"*, JIANG Jimou"’, ZHENG Shaoquan"*
('Fruit Research Institute, Fujian Academy of Agricultural Science, Fuzhou 350013, Fujian, China; *Fujian Breeding Engineering Tech-
nology Research Center for Longan and Loquat, Fuzhou 350013, Fujian, China)

Abstract: [Objective]The shoot growth and spatial distribution of three growth types of loquat (dwarf-
compact-type, dwarf-open-type, and dwarf-dispersed-layer-type) were investigated in order to provide
reference for breeding and pruning of dwarf loquat cultivars. [Methods] The mature trees of the three
dwarf-growth loquat genotypes including ‘Minai No.1’ (the dwarf-compact-type germplasm), ‘Dapod-
ing No.3’ (dwarf-open-type germplasm) and ‘Duo No.43’ (dwarf-dispersed- layer-type germplasm) un-
der the natural growth condition, were selected for the experiment in the National Field Gene Bank for
Loquat (Fuzhou, Fujian Province). The experimental trees were all 10-year-old with the same stock of
‘ Jiefangzhong’. With the main trunk as the center, tree crown was divided into cubes of 0.5 mx0.5 mx
0.5 m with aluminum-plastic tube. The total number of shoots and flower clusters in different parts of
canopy were counted, and the shoot tasselling ratio was calculated. The shoot length, shoot thickness,
number of leaves and angle of shoots in different parts of canopy were measured using a vernier caliper,
a ruler and a protractor respectively. [Results1The results showed that, there was obvious dissimilarity
on the shoot growth and its spatial distribution among the three different dwarf-growth types. ‘Minai
No.1’, the dwarf-compact type was ten-year-old, and its mean height was only 181.0 cm; the total num-

ber of shoots within a tree was 380, and 80% of the shoots were distributed in the layers of F2 and F3
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(the height of canopy was 50.1-150.0 cm). Shoot density was greater closer to the main trunk with an
average shoot density of 64.0 shoot- m™. Besides, those trees, whose sum of shoots was great, the densi-
ty of shoots was high and the angle was small, were more likely to have thin shoots and short inter-
nodes. Further, the ratios of tasseling shoots ranged from 59.9% to 91.0% in different regions of the can-
opy, and trees with a high canopy tended to have a high ratio of tasselling shoot ratio. ‘Dapoding
No.3’, the dwarf-open type, was up to 215.6 cm high, and its total number of shoots was 164, and
98.8% of the shoots were distributed on the layers of F2, F3 and F4 (the height of canopy was 50.1-
200.0 cm). Shoot density near the main trunk was low, and thus shoot density on the surface of canopy
and in the medium region was higher. The highest shoot density was 18.0 shoot: m™*. The ten-year-old
trees tended to have medium height, obvious trunk, thicker shoots and even distribution of shoots. In dif-
ferent regions of the canopy, the ratio of tasseling shoots ranged from 94.0% to 100.0%, and there was
no significant difference. ‘Dapoding No.3’ had a lower density of shoots but a higher ratio of tasseling
shoots than ‘Minai No.1”. ‘Duo No.43’, the dwarf-dispersed-layer type, was 280.7 c¢cm high, and its
sum of shoots per tree was 184, and 97.7% of the shoots were distributed evenly on the layers of F3, F4
and F5 (the height of canopy ranged from 100.1 to 250.0 cm). Shoot density close to the main trunk was
low so that the shoot density in the center of the canopy was high. The highest density of shoots was
27.0 shoot- m™ occupying the 42.2% of all the shoots. Besides, this type had an unconspicuous main
trunk, low number of shoots, low shoot density, long shoots and large shoot angle with a tasselling
shoot ratio ranging from 69.9% to 100.0% in different regions of the canopy. And higher canopy tended
to have a lower tasselling shoot ratio. For the above three genotypes, we found that shoot length, shoot
thickness and leaf number per shoot tended to be higher while shoot angle decreased as canopy became
higher. [Conclusion] In this study, there were significant differences among the three dwarf loquat
types. For the dwarf-compact type, its canopy is short and small, but shoot number was twice larger
than that of the other two types. Due to the fairly short shoots and its high density, shoots and leaves
shade each other, resulting in the low ratio of tasseling shoots, and therefore this type is not suitable for
high-yield and high-quality production. For the dwarf-dispersed-layer type, it has the characteristics of
higher height and lower density of shoots, which is not conducive to improving the yield per tree. Its
shoot distribution is not good for thinning flowers and fruits and other managements. The dwarf-open
type has appropriate height, shoot number and growth vigor, and even distribution of shoots, and has a
high ratio tasselling shoot. Therefore, the dwarf-open type is suitable for production.
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Table 1 The tree characteristics of three dwarf-growth loquat types

. = AR R xR 52 E % =)
x s SRR LN o remas
Dwarf type Germplasm Height/ Crown diameter/cm The thickness of Trunk Trunk Main trunk
P p cm East-WestxSouth-North leaf canopy /cm  circumference/cm height /cm
g it 15 181.0b  245.6x2533 b 155.7b 5.62b 38 ab i
Dwarf-compact-type Minai No.1 Obvious
AT TR Y KYETA3 S 215.6b  313.7x320.3 ab 172.7b 7.83 ab 49 a B
Dwarf-open-type Dapoding No.3 Light obvious
SEACE 2 Z43% 280.7a  338.6x353.6a 2513 a 9.99a 35b AN 5
Dwarf-dispersed- layer-type Duo No.43 Obscure
o o DUMBMCCOBOMERE e mbm mmom RBHUE RS KR
eyt Tl 44 B Shoot total  Shoot . .
Dwarf type Germplasm number density/ Ratio of shoot Leafnumber Length of Thickness Shoot Internode
. 0, o
(shoot/plant) (shoot: m™) tasseling/% (leaf / shoot) shoot/cm  of shoot/mm angle/(°) Length/cm
AR B #5515 380a 53.7a 67.8b 9.8a 33b 6.3b 345b  0.7b
Dwarf-compact-type ~ Minai No.1
BT RIET3 5 164 b 154b 96.4 a 6.6b 75a 103a 41.6ab  1.0ab
Dwarf-open-type Dapoding No.3
AL B 2 £ 435 184 b 12.1b 82.3 ab 63b 9.0a 99a 450a 13a
Dwarf-dispersed- Duo No.43
layer-type

W A —HI P A A P EERORIE 0= 0.05 2257 52K

Note: The different letter in the same column means significance (a= 0.05).
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Fig. 1 Longitudinal distribution of shootnumbers in canopy of three dwarf-growth loquat types
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Fig. 2 Horizontal distribution of shootnumbers in canopy of three dwarf-growth loquat types
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Fig. 8 Differences in shoot angle in different parts of canopy in three dwarf-growth loquat types
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Fig. 9 Differences in leaf numbers in different parts of canopy in three dwarf-growth loquat types
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Fig. 10 Differences in shoot tasselling ratio in different parts of canopy in three dwarf-growth loquat types

/2 BUI RS0 PR s G wb i OE i) T A A
3o i

30 ARZEUERBEMRRIEEIK HERTE
AR AR

O B 0 A B o 3 7 ) 43 AT o A 2R K
SIVE ) EE B S o), R B S L A ] A 0
I3 A AR FE PR S I A K TR R g A 22 S, A TR
TE IR 5 T T S R A — 1, R A o % 8
AN S AR A K A R 2 AR R AR B
A PR AR T R R RS AR E R,
T L RS0 A A S IR A B K X Y AR 5 A
10 FFAE BB R 2 ¢ ) 5% 15 BHAR R /N, A 181.0
em, N2 H% M FE/N RN 40 J HL S TR) 5
B4 K 7 A7 TE 768 )2 15 16 50.1~150.0 cm &b, B
=TT AR R K s B AR AR AR, T 2 R R A
Eip e O T A W St A KRS A =P
TR B, B R s 4K 2 BRI R o A A e )2
JE 11 50.1~200.0 cm, & 3 -1 B A RS 25 B/, H )
(R0 B2 K, AR /D s B sy, el J2 A AN (] Az 1)
MR ZERARE. MELRBTEMN 24357
AR K, 358 280.7 em, TR AN 2, B HE D> 3
FE AN A BEREK 5 97.7% (MBS 43 A5 16 76 /2 v 5 1
100.1~250.0 cm 4b , #F 3= 7K1 #E & 50.1~100.0 cm
R OR s R R vy, e v AR A il e e S T B
IS X 3IMBBAA KB BIF T, AR KR HEE .
W ) B A ek 2 v FE %) 0 s T 3 0, AR RS S R
TUIAE B, 22 B0 H 2 B BRBORS A AK J 23 18 3 AT R A
32 BUFKBEMFIEFEAITHE

T 76 T 52 ) D' R RE I B S 0 A, 3k T 5
ke R A K VR B MR R . Loreti %A R, &

BT A TR AN~ R A R S5 R Ak 1 T B S A
2, W IE R, LS TR RS 7
S b IME R UKL . K IERW, B IR
TR (AR BT, B A B AR T 4N AR
BRI B A AR AR AR AT TR L SR A
TR TR g R D) ALl B 2 8] e A S L
L S T A6 25 RN RS il 05 S R 2R G
AL E R EANTA TR S NIE N 2RV O ik 7 2 S LA
(B3 T3 A A P o LR K, 50 IR & T ) i A
EEA) f i o T AL S A A T s ik AR T A S &5 R 10
R B B T Ul 2R — RS B SR S
JR R R SR S RS Rl TR
Fi R AT R ™ B, — B B AR AR A REAE Al il 4 10 45
RE 2 AER E T EEANE, WIEBR R K
59, Z ARERMCNEE RAE. BRFFFESERT TN, HEAE
{1 o S 0 AR A A B P D R T R A A
it O IES i S O 7 R o Fol B N 5 P TN
OB AR A SE PR 5 bk B R R IR R R R .
AW U 3 T 0 A 26 A R R o, R A 35X 2% TR ) AR Tk
BN EEAHECE R S TR E KRR 25 UL L,
FLBOR R 3, B A o P I K, R A LR 1 5 3
X 35k P AN [7] 22 8] RS il R AR, XA A A 4 Y
AE G VR R I . BB J= 7
(YIRSl 1 A 5 A /) » AN R T B 7 FR 4R v S B
2 B I3 AT B AT BRAE B R B R NUR SR A
SRR TR TT SR MR I & RO R K
BAAEREG T, B A8 5, AR, il A
AP RLIHEST A RAE R B BT IR S B R
CA BT TEN N 2 SR A AW 6 J2 70 B o T it
AR AR, EL B 23 R U Ak B 3 00 B R TR AR S AN
Fa et A i) 3 R R AL AR KR T B T e e



552 3

RSFZE 55+ 3 R IRAL AR AT REAL P T OB A2 K B 23 () 20 A 193

WAL BPEAR, TR 157 A0 ORI 3 5 2R S i
N AT RARAR, <2 43 5 KR SEEE T R R,
I, X SER BT AN HL &% B R AT RO (8L, AT AE N
TR W R A 7 ) 2% SR A TN BA UG R

Bt AR ARERMKEF R EE LA

IR Fe 2= S E A5 B, A b R T R

Sk References:

(1]

(3]

[ ECFR] T . v S 2 R IR A AR B (M. AR5 b AL
AL, 1996: 106.

QIU Wuling, ZHANG Huizhi. China fruit-plant Monograph - Lo-
gan and Loquat Flora[M]. Beijing:Chinese Forestry Publishing
House, 1996: 106.

AR, T, KU, RERAE SR R R
AR 2% AT R AR LE L], SR A2 4R 2005, 22 (4):
319-322.

NIU Liang, WANG Zhigiang, LIU Shue, SONG Yinhua, ZONG
Xuepu.Branch and leaf characteristics of different peach tree
growth types[J]. Journal of Fruit Science,2005,22(4):319-322.
TRFT . A A ISR R R ok o3 B BE RS D], B R 1
RAOK:,2016.

ZHANG Li. The effect of endogenous hormones on the branch
angle of Poplar [D]. Jinan: Shandong Agricultural University,
2016.

FRZREE . R AR 2 M08 B =IO M. Abat: o ERO H R
#,1997: 240-248 .

X1 Rongting. The general part of pomology (Third Edition)
[M]. Beijing: China Agriculture Press, 1997: 240-248 .

AR AR R RERAE SR B AN R 2R e
BT RE[I]. R 231, 2004, 21(4): 354-359.

NIU Liang, WANG Zhigiang, LIU Shu’ e, SONG Yinhua,
ZONG Xuepu. Advances in research on growth habits of peach
tree (Prunus Persica) [J]. Journal of Fruit Science, 2004,21(4):
354-359.

K, BT, XA RS, E M SR B | SHe Bk
V5 Tl b 3 AR 2 45 R A) ST I 2 7 R Ak o A T A
[3]. AR R, 2013,46(9): 1874-1880.

ZHANG Qiang, WEI Qinping, LIU Songzhong, WANG Xiao-
wei, SHANG Zhihua, LU Jinjin. Formation of canopy structure,
yield and fruit quality of ‘Fuji” apple with SH6 dwarf interstock
from juvenility to fruiting early stage[J]. Scientia Agricultura Si-
nica,2013,46(9): 1874-1880.
RYLBCE, R, EAME SRARFE L AR 7 U 40
oo 7 3 SR el A R D' 20 AT RS AR B 7 S RS R (. R A
A%41,2010,21(5): 1224-1230.

SONG Kai, WEI Qinping, YUE Yulin, WANG Xiaowei,
ZHANG Jixiang. Effects of different pruning modes on the light
distribution characters and fruit yield and quality in densely
planted ‘RedFuji’ apple orchard[J]. Chinese Journal of Applied
Ecology,2010,21(5): 1224-1230.

8 DRI, WA, SRIFIFE | P Bk AR T et 2 2 3038 1 S )

[10]

[11]

[12]

[13]

[14]

[15]

[16]

PR A D], 6T 2, 2012(17):20-23.

XIAO Long, CHEN Haijiang, DI Bao, ZHANG Haiwang. The
changes in canopy parameters and the effect of yield and quality
by two kinds of peach tree shape[J]. Northern Horticulture, 2012
(17):20-23.

Bl A ), A0/ SR, Bl IR, W R A . MR R A R A v R
WAL B ARAR REF L. Fh 6 5 REAL 58 m R 35 11 ¢
SEROR[]. AR AR R, 1999(2): 12-14.

LU Xiumin, ZHENG Shaoquan, JIANG Jimou, CHEN Chao,
CHI Yishou. Study on the Complete technical system for the
fast- growing and high- efficiency industrialization of loquat
dwarfing II. Key techniques for early high-quality cultivation of
loquat Zaozhong 6 [J].Fujian Agricultural Science and Technolo-
2y, 1999(2): 12-14.

P AZ [, e bR, /DR, et VRS IR . HERS IR AL SR 20 v 2™
AL BE B H AR AR RO FC S HET Rk 7 (0], AR ARG
2004(1): 16-17.

LU Xiumin, JIANG Jimou, ZHENG Shaoquan, JIN Guang, XU
Xiudan. Benefit analysis and research on loquat dwarfing inten-
sive and efficient industrialization supporting technology system
[J].Fujian Agricultural Science and Technology, 2004 (1): 16-
17.

bR, R 75 0 X AR SRR VFF5 U 280, MR L A
il AR AT A A 2 2R 5 RS I ) 52 ], 4 Lo s A 2 2R
W 5255 T R 2 AR 2218 SO 4 2004

JIANG Jimou, CHEN Xiuping, LIU Youjie, ZHANG Zehuang,
XU Xiudan, LI Tao, ZHENG Shaoquan. Effects of wild root-
stocks on growth and fruit quality of loquat[J]. Compilation of
the first National Symposium on resources and development of
wild fruit trees,2004.

ZHANG H L,ZHANG ZK,LIN SQ, LI J G. Screening wild Eri-
obotrya species as rootstocks for loquat[J]. Journal of Horticul-
tural Science & Biotechnology, 2010,85(5): 399-404.

TR RUREAS RE A PERR R G R BEES R BRI (b R bR 1
WEFE[D]. A : PN R K%, 2014,

SU Yi. Studies on the morphological, physiological and bio-
chemical indexes of the lines (cultivar) with varying dwarfness
in loquat [D]. Chengdu: Sichuan Agricultural University,2014.
RT3 9 BRI, X AR M8/ SR . LRI AL it it X AL AT B 1
SR )] AR AL R, 2001(6): 9-10.

CHEN Xiuping, JIANG Jimou, LIU Youjie, ZHENG Shaoquan.
Effects of several flower promoting measures on flowering of
Loquat[J]. Fujian Agricultural Science and Technology, 2001
(6):9-10.

BRIE, SRR = RO, W ) E, NGE TSR R4 2 LR
ARl 28 R A 28 3 L A R RO I R AR P AR [D]. P bR 2
##%,2012,21(7): 134-137.

HOU Yujue, ZHANG Xiaoyun, ZHAO Caiping, HAN Mingyu,
LIU Xiaoyuan, XING Libo. Comparison of Branch, bud and
leaf characteristics of the dwarf-type, spur-type and columnar
Young apple trees[J].Acta Agriculturae Boreali-occidentalis Sini-
ca,2012,21(7): 134-137.

AR R KU RHIAE . AR LA BB i 0 25



194

®OW

(4 H36%

[17]

[18]

[19]

[20]

(21]

[22]

SR RS E FEAE KRR D). LI AL 224, 2008 (4): 480-
484.

NIU Liang, WANG Zhiqiang, LIU Shue, SONG Yinhua. Leaf
morphological and anatomical characters of different growth
types of peach tree and their relations with vegetative growth[J].
Jiangsu Journal of Agricultural Sciences,2008(4): 480-484.

T PR BRI P, SR 2, W SCHE 2L, K/ SRR A i 92 U
AR R 4 8 S H AR AR A AR [C/op T Bl 22 2 AT 23
2o 557N it A E AL AT 2 AR 2218 5 (i ) o [ el 22 2 Al
H5r42,2013: 1.

JIANG Jimou, CHEN Xiuping, DENG Chaojun, HU Wenshun,
JIANG Fan, ZHENG Shaoquan. Identification of young tree
characters and tree growth pattern of Loquat Germplasm Re-
sources (Abstract) [C]//Loquat Chapter of Chineses Society for
Horticultural Science- Proceedings of the Sixth National Sympo-
sium on Loquat (Abstract). Chineses Society for Horticultural
Science,2013: 1.

WR 7538 W D bR, B2 0, 8 B, SRl S IR RS R i 5%
AR ST AR KRR VAT T (D). AR @ AL ZE 3, 2010, 25(5):
590-596.

CHEN Xiuping, PAN Shaolin, HUANG Aiping, JIANG Jimou,
DENG Chaojun, ZHENG Shaoquan. Propagation and renewal
characteristics of loquat germplasm[J]. Fujian Journal of Agri-
cultural Sciences,2010,25(5): 590-596.

Wi, 220, 38 2 3, B bR KB/ SR BTN S, 5k LA L ALAE
Tl J5 G U 4 e R o 7 M 8 B 4 VR[], B MR
#%,2010,31(12): 2103-2110.

CHEN Xiuping, JIANG Fan, HUANG Aiping, JIANG Jimou,
ZHENG Shaoquan, XIE Lixue, ZHANG Lijie. Evaluation on
the fielding ability of little seedlings among loquat germplasm
and its fuzzy comprehensive estimation [J]. Chinese Journal of
Tropical Crops,2010,31(12): 2103-2110.

KNP LF SRR, w4, /M, BREAR R LS AR 3 R
TE D6 I8 23 A 5 77 Bt 0 0% 2R FRIAIT S [0]. 22 BUR b R 2 24l
2004,31(3): 353-357.

LIU Yehao, WEI Qinping, GAO Zhaoquan, WANG Xiaowei,
WEI Shenglin. Relationship between distribution of relative
light radiation and yield and quality in different tree shapes for
"Fuji" apple[J]. Journal of Anhui Agricultural University, 2004,
31(3):353-357.

A, 2] R, T AR R S A AN E A A T B A
ik 45 1 5 A A 5 A 1) 22 S 5 Ok R (D] A AR, 2017, 32
(4):195-200.

ZHENG Xianbo, LI Ming, TAN Bin, YE Xia, LI Jidong, FENG
Jiancan. Relation between leaf vein structure of different growth
habits of peach and its tree structure[J]. Acta Agriculturae Borea-
li-Sinica,2017,32(4):195-200.

IS, kAN, SRILAS R, B A 05, I MR, 355
T VAT B ok, B R AT B B R R 5 i A ik
LR AT I]. AR R, 2009(2): 25-30.

XIE Xueli, ZHANG Xiaoyan, ZHANG Lijie, ZHENG Shan,
ZHANG Xijuan, DENG Chaojun, LIN Qihhua, WEI Xiuqing,

[23]

(24]

[25]

[26]

[27]

(28]

[29]

[30]

XU Zhiqi, CHEN Xiumei, ZHENG Shaoquan. Analysis of shoot
and leaf characteristic of loquat germplasm resources[J]. Fujian
Fruits,2009(2): 25-30.

LORETI F, MASSAI R. The high density peach planting sys-
tem: Present status and perspectives[J]. ActaHort, 2002, 592:
377-390.

K IER SRR R RE AR B (M. 5 Bk, S i A
JIE: 22 R 22 BOR AL, 1991,

Nagata Masao. Optimum dwarfing cultivation of apple[M].
Translated by JIANG Kangzhong, CAI Chuanshu. HEFEI: An-
hui Science& Technology Publishing House, 1991.

EEZE PR SO e 2 U RS BTN R
M [D]. 5 B = th R 4ROl K 2, 2008.

YUE Yuling. Effects of apple close planting on the canopy mi-
croclimate, fruit quality and yield[D]. Jinan: Shandong Agricul-
tural University , 2008.

B e, RAN R, AR, 55 M SR SRS AR I A
PGSR JOGRER R[] MOl BT %52013,27(2): 22-25.
WEI Changyan, SONG lJieqiang, LI Baoguo, QI Guohui,
ZHANG Xuemei. A Study on tree crown structure and light utili-
zation efficiency of apple trees[J].China Forestry Science and
Technology,2013,27(2): 22-25.

SRAERC, WR 75, 3 B 8, OB, VP 500, TRPRIE XA .
Bl 6 5 A4 SRBE R IR 5 AR SR B R SR (0], AR ARk 2
#%,2002,17(1): 33-37.

ZHU Xiangzhi, CHENG Xiuping,JIANG Jimou, HUANG Cong-
min, XU Jiahui, ZHANG Zehuang, LIU Youjie. Correlationship
between bearing base shoot character with form quality of fruit
of Zaozhong 6 loquat[J]. Fujian Journal of Agricultural Scienc-
es,2002,17(1): 33-37.

PR, RIS, 20, B2 0, X, W0k, Yr A, Kb
SR AR T 5T 8 5 R A 5 A PR BRI [, SRR
F46,2013,3006): 938-943.

JIANG Jimou, CHEN Xiuping, JIANG Fan, HUANG Aiping,
DENG Chaojun, HU Wensun, XU Qizhi, ZHENG Shaoquan.
Study on earring characteristic of loquat and its evaluating index
innutrition periods[J]. Journal of Fruit Science, 2013, 30 (6):
938-943.

TRPTHE 2R WO RS R, 20 T SR
e A R TE BT SO ) 5 R 4 BRI TRt JE 0], R
24,2017, 34(4): 495-506.

ZHANG Kangping, LI Rongfei, CHANG Yaodong, LIANG
Guolu, LU Zhiming, YI Youwen, HU Tao, LU Zhenhua, GUO
Qigao. A review of the canopy architecture formation mecha-
nism and regulation technology in fruit trees[J]. Journal of Fruit
Science,2017,34(4): 495-506.

LA, FR ARAR I, 2 G5, M S AR B AR BRI A AL
Be FEZANARVEAN[I]. bl 2544, 2015,42(11): 2253-2260.

MA Chunhui, WANG Ran, SONG Jiankun, LI Dingli, YANG
Yingjie. The Discovery of natural dwarf mutant of Pyrus and the
evaluation of the main characters[J]. Acta Horticulturae Sinica,
2015,42(11): 2253-2260.



