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Effects of grapes in shelter facilities on tree growth and fruiting of inter-

planted loquat

XU Qizhi, DENG Chaojun, JIANG Jimou', CHEN Xiuping
(Fruit Research Institute, Fujian Academy of Agricultural Sciences/Fujian Breeding Engineering Technology Center for Longan & Lo-
quat, Fuzhou 350013, Fujian, China)

Abstract: [Objective] In order to make full use of the limited space inside the horizontal grape trellis,
this study observed and compared the differences in growth and fruiting between interplanted potted lo-
quat trees under the grapes in shelter facilities and the potted loquat trees outside the facilities. The
study will provide a reference for the application of “grape-loquat” interplanting model. [Methods] 3-
year-old loquat Xinbai No. 8 grafted trees with flower buds in the nutrition bag were interplanted with
the 5-year-old grape Guipu No. 1 in the shelter facilities. 3-year-old potted loquat Xinbai No. 8 grafted
trees with flower buds in the nutrition bags placed in the open air were used as the control. The effects
of the ecological environment of the grape shelter facilities on tree growth, shoot growth quality, flower-
ing quality, flowering shoot rate, leaf growth quality, fruit pest and disease incidence, fruit quality and
yield per plant were observed for two consecutive years in interplanted potted loquat trees. [Results]
During the growth of the grapes, the shade effect on the loquat trees was highest when the grapes cov-
ered the trellis or during the period of growth of loquat summer shoots. The light intensity reduced by
92.37%, the temperature reduced by 6.10 °C and the relative humidity increased by 20.87% than that of
the control at 12:00 am. During the post-harvest period of grapes or physiological differentiation period

of loquat buds, there were a 76.70% decrease in light intensity, a 4.51 °C decrease in temperature and a
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13.56% increase in relative humidity at 12:00 am. compared to the control. The lightest shade effect oc-
curred in the period of grape winter pruning or growth stagnation period of young loquat fruit. The light
intensity reduced by 15.90% and the temperature increased by 2.28 °C than that of the control at 12:00
am. In the potted loquat trees interplanted under the grapes, the number of shoot growth in the first year
was 33.80% and significantly fewer than the control. There were no significant differences in tree
crown width, tree height, trunk girth and canopy thickness between shaded loquat trees and the control.
The number of shoot growth in the second year was 63.35% fewer than the control, and tree height,
trunk girth and canopy thickness of shaded loquat trees were lower than the control by 29.04%, 26.40%
and 44.65%, respectively. In the potted loquat trees interplanted under the grapes in shelter facilities,
shoot length and leaf number in the first year were 36.30% and 32.33% lower than the control, respec-
tively, with highly significant differences. Shoot thickness and panicle width were 17.91% and 21.86%
lower than the control, respectively, with significant differences. Length and thickness of shoot, number
of leaves, length and width of flowering spikes and number of flowering terminals in the second year
were 57.44%, 29.38%, 49.56%, 47.13%, 50.71% and 42.51% lower than the control, respectively. The
leaf length and width of summer shoots were significantly higher than that of the control; leaf length
and width of spring shoots were significantly lower than that of the control, and no significant differenc-
es in leaf length and width in autumn shoots was found between the interplanted loquat trees and the
control. The leaf thicknesses of spring, summer and autumn shoots were significantly smaller than that
of the control. In the first year of the trial, due to the high rainfall during the fruit growing season, the
rates of fruit cracking, anthracnose fruit and sunburn fruit for the interplanted potted loquat trees under
grape shelter facilities were lower than that of the control by 16.65%, 26.20% and 7.93%, respectively.
The rate of good fruit was 27.25% higher than that of the control. In the second year, the rate of fruit
drop under the trellis was lower than that of the control by 14.03%. The rates of anthracnose, wrinkled,
insect, and sunburn fruit were lower than that of the control by 14.28%, 3.88%, 3.04% and 3.73%, re-
spectively. The rate of good fruit was higher than that of the control by 12.89%. In the first year of the
trial, with no flower and fruit thinning, the spike weight and yield per plant of loquat trees in the trellis
were 62.72% and 69.63% of those in the control, respectively. After flower and fruit thinning in the sec-
ond year, the differences in cob weight, fruit mass, flesh thickness, soluble solids and flesh recovery of
fruit from loquat trees in the trellis were insignificant compared to from the control trees; yield per plant
was 69.67% of the control. [Conclusion] The loquat trees interplanted under the grapes in shelter facili-
ties can grow and bear fruit normally, with lower incidence of fruit diseases and pests. It is a feasible
model for interplant, but further research is needed on suitable supporting cultivation techniques to re-
duce the shading effect on the growth of interplanted loquat trees.

Key words: Grapes; Grown in shelter facilities; Interplanting; Potted loquat; Shoot growth; Fruiting
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A. Interplanted potted loquat with flowers; B. 1st year fruiting trees; C. 2st year fruiting trees.
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Fig.1 Growth and fruiting of potted loquat interplanted under the grapes grown in shelter facilities
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Table 1 Differences in the micro-ecological environment of potted loquat interplanted under the grapes grown in shelter

facilities an

d in the open air

1 A 24 H Jan. 24 3 H2HMar. 2 6 H 30 H Jun. 30 8 H30H Aug. 30

WA g g BURREORRE oo WOREDGEE o WOREOUEE o AR

o Relative Light in- Relative Light in- Relative Light in- ) Relative Light in-
Treatment Tempe- Tempera- Temper- Tempe-

clock rature/°C humidi- tensity/ ture/°C humidi- tensity/ ature/°C humidi- tensity/ rature/°C humidi- tensity/

ty/% Ix ty/% Ix ty/% Ix ty/% Ix

08:00 #lI 6.34+  92.14+ 454248+ 1548+ 55.46+ 5122.50+ 27.05+ 81.74+ 3357.20+ 27.80+ 81.88+ 107530+
Inside 0.32aA 1.64bA  709.30 aA 0.47aA 1.17aA 179.90bB 0.19aA 2.72aA  530.10bB 1.42aA 245aA 121.10bB
the shed
4k 5194 9589+ 649238+ 1581+ 56.09+ 1047420+ 28.99+ 74.19+ 1375590+ 28.57+ 78.88+  9196.40+
Outside 0.09bB 0.72aA 1004.90 aA 0.08aA 0.15aA 542.70 aA 0.74 aA 1.42bA 3258.50aA 1.03aA 0.36aA  304.40 aA
the shed

12:00 #IA 21.59+ 39.78+ 28430.20+ 27.39+ 27.63+ 44 868.40+ 35.95+ 61.06+ 6 066.50+ 38.88+ 45.56+ 17 819.50+
Inside 0.95aA 2.12aA  622.40aA 0.45aA 1.83aA 2527.20bB 1.35bB 4.98aA 1142.20bB 1.72bA 5.39aA 2949.30 bB
the shed
GiiEA 19.31+ 3999+ 33 806.10+ 25.62+ 29.78+ 63 572.10+ 42.05+ 40.19+ 79 518.90+ 43.39+ 32.00+ 76 485.00+
Outside 1.10bA 4.82aA 2068.80 bA 1.39aA 1.77aA 3253.70 aA 0.49 aA 436bB 4422.60 aA 1.03aA 2.71 bA 573830 aA
the shed

18:00 #IH 11.63+  62.92+ 11.80+ 12.63+ 51.93+ 413.90+ 31.89+ 71.11+ 298.30+ 31.47+ 65.05+ 866.80+
Inside 0.31aA 0.48aA 1.90 aA 0.19aA 0.46aA  33.40bA 0.05bB 1.24 aA 5550 bB 2.03aA 2.40aA  299.50 bB
the shed
il 11.85+  63.35+ 11.80+ 12.55+ 51.97+ 576.80+ 32.49+ 67.44+ 3 685.60+ 30.69+ 62.61+ 2 045.80+
Outside 0.07aA 0.47 aA 0.00 aA 0.11 aA 1.07 aA 64.20 aA 0.08 aA 0.60 bA  581.30aA 0.01 aA 1.03 aA 39.10 aA
the shed

= [F BN [F) KIS S BE3 ) 27s 5 5008 HRI) 22 e A it 2 (p<<0.0 D AT 2 (p<<0.05). FIAl.
Note: Different capital and small letters in the same column indicate highly significant (»p<<0.01) and significant (p<<0.05) differences from the

control respectively. The same below.
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Table 2 Differences in the growth of potted loquat trees interplanted under the grapes grown in shelter facilities

and in the open air

- . N - — IRV 2 sh=v)
N JeEE Crown width/cm =S T R R P
IFE AbE . . . (GL7 )
. Height of tree/ Trunk girth/ Thickness of
Time/a Treatment Total number
7R V4 East-west Fgdt North-south €M cm canopy layers/cm per plant
1 i 189.00£18.17 aA 155.00£19.15 aA 149.00+£12.94 aA 12.40+1.14 aA 91.00+17.82 aA 27.80+2.49 bB
Inside the shed
il 194.80+£17.20 aA 171.40+£11.30 aA 169.80+£17.92 aA 12.50+1.50 aA  107.20+£18.62 aA 42.00+7.68 aA
Outside the shed
2 A 234.50+19.98 aA 195.754+34.39 bA 153.75+14.36 bB 12.88+0.85bB  107.00+23.27 bB 37.50+3.11 bB
Inside the shed
WAk 247.08+17.68 aA 222.13£11.93 aA 216.67+5.77 aA 17.50+£0.50 aA  193.33£37.86 aA 102.33£7.51 aA
Outside the shed

R R b B0 AR T | B8 P RN AR ) 1) 2
XF BB ) 42.56% < 70.62%  50.44%  52.87%
49.29%-47.06% , 7= A w3 5 BR F AR A8 5 0 IR 2
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Table 3 Shoot growth quality and flower conditions of potted loquat interplanted under the grapes grown in shelter facilities

and in the open air

N 1 =4 A 7 2 Quality of 1-year-old shoots AR/ Spike size N
IO — — - — — TERLKY BRI
Time/a Treatment K% HILIE ARk KIE L Spike number ~ Flowering rate/%
Length/cm Thickness /mm  Number of blade Length/cm Width/cm

1 B 11.31£1.55bB  9.21+0.72bB  14.48+1.53bB  11.54+2.93 bA 11.08+2.10bB  5.67+1.15bA 12.79+10.06 aA
Inside the shed
LA 17.84+1.26 aA  11.224+0.66 aA  21.404+2.55 aA 13.55+2.15aA 14.18+3.43 aA  7.75+0.96 aA 14.89+11.40 aA
Outside the shed

2 M 11.3342.04 bB  9.23+0.94bB  12.75+1.15bB 7.83+1.80bB  7.33+2.42bB  6.00£2.08 bB 16.3945.55 aA
Inside the shed
M4 26.6242.63 aA  13.07+0.75aA  25.28+2.14aA  14.8143.33 aA  14.87+3.29 aA 12.75£3.20 aA 15.174+2.44 aA

Outside the shed

O Inside the shed Ok Outside the shed
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Different capital and small letters indicate extremely significant difference (»<<0.01) and significant difference (»p<<0.05) respectively.
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Fig. 2 Differences in the leaf growth quality of potted loquat interplanted under the grapes grown in shelter facilities

and in the open air
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Table 4 Differences in the occurrence of fruit diseases and pests of potted loquat interplanted under the grapes grown in

shelter facilities and in the open air

R UNEE 23 3 = = € R P23
B ] e ﬁﬁ%i %%?E _ YE%K E%% S H R E LR
Time/a  Treatment Wrinkle Fruit cracking Fruit Infestation Anthr /% Sunscald Good
featment rate/% rate/% drop rate/% rate/% fHrax ratel7o rate/% fruit rate/%
1 M Inside the shed 0.00 11.63 10.47 0.00 8.14 1.16 76.74
M4t Outside the shed 1.01 28.28 9.09 2.02 34.34 9.09 49.49
2 WP Inside the shed 4.84 3.23 8.06 1.61 3.23 7.56 77.42
M4k Outside the shed 8.72 291 22.09 4.65 11.05 11.29 64.53
AB A 1AM AMRSE, C D 435S 2 MY AR s
A and B are the 1st year fruit inside and outside the greenhouse; C and D are 2nd year fruit inside and outside the greenhouse.
B3 EWgtEs NEMSEhRIFHOMIIERS
Fig.3 Fruit of potted loquat interplanted under the grapes grown in shelter facilities and in the open air
x5 HRERESE TEMSEHHENMIERIREES
Table 5 Differences in fruit quality of potted loquat interplaned under the grapes
grown in shelter facilities and in the open air
. : &= (AT PEE T i
B A S PHEE S g RAREwCTERERID RN e
. Yield per . Pulp thickness/ Soluble solids Flesh firmness/ .
Time/a Treatment Ear mass/g Fruit mass/g N Edible rate/%
plant/kg mm content/% (kg-cm™)
1 W 167.19+26.74bB  0.81+0.15bA  42.13£1.29 bA 10.32+0.30 aA  11.54+0.77 bA 1.25£0.05aA  76.74+0.43 aA
Inside the shed
M4k 266.55+45.00 aA  1.16£0.21 aA  45.67+2.06 aA 10.72+0.22 aA  12.744+0.22 aA 1.2440.09 aA  74.94+1.71 aA
Outside the shed
2 B 263.20+£28.03 aA  1.47+0.15bA  58.49+2.06 aA  9.52+0.44 aA 10.15+0.20 bA 1.94+0.12 bA  74.53£1.20 aA
Inside the shed
i 272.62+14.88 aA  2.11+0.25aA  60.61£2.05aA  9.60+0.57 aA  11.434+0.50 aA 2.29+0.07 aA  72.79+1.06 aA

Outside the shed
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CUA TSR B, b 20 (9] 4 36 s P T i Pl 2
S R P R G, A KON 7 5 1) 2 k)
JEE 2 B ARG P 1 0l B R 110, g o 3L B 1700 5 i) [ 2
T IR S A A b R R ) e
Y A I B TR 52— S A s 30 O Y 7 R I Y]
W5, H 3SR AT H IR R Lok &, (i
o R~ B R AR B A A M, H S (IR A RIS
AHXT IR BE M A0 5 s iR AR 2 XA E PR
A RAMAE R, RME PR RS, S2maia 2, 56
5 A3 BRI, 215 55 370 215 B AR AR s 38E RN 1% it
o A SNl GO AT X (1w a5 IS B =
T T SRR B T S, £ 4—S5
H W LR B 4 e LA 0 P 47 1 i 2
Kot TR RS KR E H BT, &Rl
w5 R T 28] 1 TG i B R ] 5 A P S 3 [
PR 38 B4 A B3 R A o' B RS 00T REAER 15.90%~
92.37% , JEIE BT T PR BE i 48] 4 B /RE A 4 S K
HHT <1 T W 2R S SRR K < AR RS/
HEEAEAE 25 A5 38534 S << 2 9 /AU A AR O
] 2] A BY /AL A A R K A R R A a2 M A HL g
FEEFR AR, FECE AR R B T,
] 260 P AR AT R AR A A AR K B R, R
A1 P U FEE AL AR X T8 A v )OS K, i 8 K R
JE ARG 25 A2 B 4 A0 S T] , w21 1R i S0 R ASOR M
FEBRAR AHRHEE SR . AT IR, T P AR
FEHEEEAR T 30% N T BOGIX 35>, H1E 2273 30l N
15%+2.25% 3 BH X 5 252308 [ Jilp a5 LA v 1 7 2
T4 W R B DRI A A 48 1A AR K R A
P, B X A ALAT S ) T A ] 7 4 BY /AL A 40y SR
T KD — Rl 287 1 27 BA/ATC AT 4 S0 i KD -8
R 26 T 20 TR sz A K /A A AR K D — e o
%) K R G A TE 2 A2 B A HAD 7 I 47 22 B A5 T i

fhia .
32 EWiREEE THEHSHEREFEUIIRIE
e N: AL

AR KT 5UE S HEIIMR, AFDEE
MO FUE A M YR D& AR ESSH RS
BRAND AR 2R 220 i B 18 AT 75 3 2E K K (indole-

acetic acid, IAA) . 75 & % (gibberellins, GA) & £ 5
I 0 N7, 3E T R AR COR BOIRES . 7R A ikl
(YT W R T (A S o = Rl N TR AR
2 PRSI BRI AR K B (H 2 FERR IR
JHAN 3= A6 A FT L B W 30% AT LA BESH R B
PERA RS, LA RS A 2R B8 2 DG IE , B ™
IR el 2 s A IS P B T OGS, 45 S A
AR, RS KR E R AL R o R T, 23t At
femt AR VR s T s AR R A I,
EH T 52 26 Y 15 Jth ] 26 P K S A i JBh e, A0 N S b 2
R BB ECE R R B VRS i s
P T JE B ARSI D B 2R AN [R5 ' 3R ) 38 BH )
XTREAEE A R KB L E SR A . g5 A
[] , T B85 AR X 0 8 9 ik T K | 288 [T 52 FEE A [) 22 it o
SN AT 5% o M PO AL AT b A 285 2 4 1) R AL et T
WY i B T W S TR B B B 2 D, TR
NP AR ARG K, 5 R BRSO T 45 SR A
], 3X 2 KON R i 8 FEAIS 1 200 S5m0 B tu e
AR T TR, DA ER RS, X
HFY I8 [ 58 FEE JER R 4R SR I [T ER G , AN T LA AR 4
AR R, B R AR A A AR, 75 2 2R
B FFARSE R B A KRR BRI, 75 b0 s 2 12 57, B4 n
IR Yok 55 06T R AR B2 A RO RKORS A K B B A T 5 Stk Ak
I 5 5058 4] 2] 55 REATL PR it Pt AT 97 02
33 EWNEREE THHRERFXHEERNS
M)

(LB ERA R [ e sv & SN Tl k=7 2!
FR PO A B AR O R VR R A, I R I 2
FE Ak AR B S . PR SR SR K S
B AT BAICRL SR 22 3 i e B ot Y R AR FL U I
I3 6T 2 0 SR S 7 R R M /) 5 A SO O [ Al
AR ARG, 5 1 R B AR BT , 5 %) 1 B
e AR v S eI NN Vs N
PR B B 2 AR R BAE B AR IS A AL AE A
B B O A I 2 ek o SRR T L R R TR
M . R AR I 25 AR 5 7= D
REY], MEFSAAETHRE T A =R R
B FZm N, 3 A R S TR R R, T R R
Mo FELAEL () AR 25 5, BRI P f . SR ST s o B0 7 i
RN 9 3 I o o a R IS 7 S Rl Ik
H B P i B 2 S EUR S H S 4R 56
BF, RAERKENKR S, BN W &
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