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Effect of different chill-proof measures on fruit quality and input-output

benefits in loquat
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(*Guiyang Agriculture Testing Center, Guiyang 550018, Guizhou, China;*Bureau of Kaiyang County, Kaiyang 550300, Guizhou, China)
Abstract: [Objective] Loquat production shows a very thriving prospect in the agricultural industry,
which possesses economical, social and commercial values in Guizhou. However, in the process of
growth and development, loquat is frequently subjected to a series of adversity, such as freezing, ex-
treme temperature injury, etc., leading to a serious decline on the yield and quality. Hence, it’s crucial
to develop a set of high quality and efficient cultivation technology for loquat. The purpose of this study
was to screen out the optimal antifreezing measures by comparatively investigating the effect of differ-
ent chill- proof measures on fruit setting, fruit size and quality, fruit weight and yield, and input-out-
put ratio. It can not only improve the profits of orchardists effectively, but also dramatically promote the
expansion of loquat industry. [Methods]The experiment was carried out on the subtropical plateau mon-
soon climate, where the altitude is around 900 m and the annual temperature is about 15.3 ‘C, and the
frost free days are approximately 276. Eight-year-old loguat trees of ‘Qianxing’ cultivar were used as
materials, which were planted at a spacing of 4.0 mx4.0 m and grew to the height of 2.5-3.0 m. The soil
was sandy loam with good water holding capacity, well drained, moderate soil fertility and soil pH of
6.0. In the experiment, seven chill-proof measures were applied, including cold-proof cloth, aluminum
foil bag, nonwoven fabric, sunshade, anti-freezing chemicals, plastic steel frame greenhouse and arch
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bar skeleton with polyethylene film. And those measures were applied before the chilling temperatures
occurred. Moreover, the anti-freezing chemicals were sprayed twice or three times at 10:00 am on a sun-
ny day before and after the chilling occurred. Each chill-proof measure was set in three experimental
plots (three repetitions), and each of the plot was selected randomly with three moderate vigor trees
planted in a continuous row. After flower thinning, four hundred and fifty fruit clusters were retained
per plot. Moreover, for each fruit cluster five fruits were reserved after fruit thinning before chilling oc-
curred. The fruit setting ratios with four kinds of chill- proof measures including aluminum foil bag,
arch bar skeleton with polyethylene film and sunshade as well as nonwoven fabric were comparatively
investigated in 2016 and 2017. Furthermore, the other three types of chill- proof measures including
cold-proof cloth, anti-freezing chemicals and plastic steel frame greenhouse’ were added to the experi-
ment in 2017 and 2018. The efficient culster number per experimental plot was attained and the fruit
number per cluster was obtained at full fruit period after chilling occurred, and the degree of fruit freez-
ing injury was investigated at fruit ripening period. Besides, the fruits were collected at ripening period
and quickly frozen in liquid nitrogen and thereafter preserved under —80 “C for the determination of
fruit internal quality indexes, i.e., the contents of soluble solids (SS), vitamin C (Vc), titratable acid
(TA) and total sugar (TS). The contents of soluble solids were detected by the method of digital refrac-
tometer, and the levels of vitamin C were determined by the o-phenanthroline colorimetry method. Ti-
tratable acid contents were measured by the indicator titration method, and the contents of total sugar
were detected by the method of anthrone colorimetry. Furthermore, the electronic balance and vernier
caliper were applied for the detection of fruit external parameters, i.e., fruit weight and size separately.
The fruit yield per 666.7 m? however, was calculated by the formula: Fruit yield per 666.7 m’=fruit
yield per plantx42 (plants)x0.8. Afterwards, the number of effective cluster, fruit weight and size, fruit
number per cluster, content of vitamin C and sugar acid ratio as well as solid acid ratio were compared
directly by the one-way analysis of variance (ANOVA) (p < 0.05) (Mean * SD), while the fruit-setting
ratio and the contents of soluble solids and total sugar were analyzed by ANOVA after arcsine formula
to obtain normal distribution data. [Results] The results indicated that the fruit-setting ratio, and the ef-
ficient cluster number per experimental plot, the fruit number per cluster, and the fruit yield per 666.7
m?in arch bar skeleton with polyethylene film chill-proof measure was significantly higher than the oth-
ers. Similarly, the highest input-output ratio was also obtained in arch bar skeleton with polyethylene
film chill-proof measure. However, none of the significant difference was found in fruit shape indexes
among different chill-proof measures. Comparing the average fruit weight per plant, it was illustrated
that the anti-freezing chemicals could obviously enhance the average fruit weight. In addition, the high-
er contents of soluble solids and total sugar from arch bar skeleton with polyethylene film were ob-
tained comparing with other chill-proof measures. Furthermore, the levels of vitamin C and sugar acid
ratio with cold-proof cloth treatment were remarkably higher than the others. For the highest solid acid
ratio, however, was from sunshade chill-proof measure. Additionally, correlation analysis indicated that
the content of soluble solids was significantly positive with vitamin C (p << 0.05), sugar and acid ratio
(p < 0.05), total sugar (p << 0.01), solid and acid ratio (p << 0.01), respectively. [Conclusion] By com-
paring with the control, each chill-proof measure all had an efficient influence on fruit. Generally, arch
bar skeleton with polyethylene film showed a better effect on cool prevention.
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Table 1 The method and cost of each frost protection measure

Ib3 B R AL H T 7, B TR R A, B LBl AR
Treatment The method and per 666.7 m’cost of each frost protection measure, and its cold proof grade
1 FEAT B MR, P AT SRR A RO 9E A7 (6 mx 120 mOFE LR et , 438085 20, AIAf 4 8 8 AR e AR Bl ok o ST AR Ay

3998.4 70, Bl FEAE LRy < xH**7

Cover the crown in rows, support the cut cold-proof cloth (6 m x 120 m) through the crown with a bamboo pole, place it evenly, and
fix the cloth on the main branches around the crown. The per 666.7 m* cost of the measure with ‘****” cold proof grade is around
3998.4 yuan.

2 AR iR B b, AE IR AL R B R b, R DT PR L R TAERE A b RIS R A 5 L I a R R S
BN AR A R 1A o ORI RS A A 4 258.8 T , B FE Sl Ry *x%
The long side of the aluminum foil bag is cut off, and the fruit is placed on the ears during the fruit setting period. The lower part is
fixed on the spindle of flower ears with a staple needle. After the first expansion period of the loquat fruit is finished, the fruit net
sleeve with fruit thinning is added (1 aluminum foil bag per fruit). The per 666.7 m* cost of the measure with ‘***” cold proof
grade is around 4 258.8 yuan.

3 AT S W, T SHE 4R A 1 0540 (ORI 6 mO PO W et , 3R 808 50, AT % [ s AE A et A1 2 e BAAr A A 20
4 053.0 7G, BRI 7
Cover the crown in rows, support the sewn non-woven fabric (with the width of 6 m ) through the crown with bamboo poles, and
place it evenly, and fix it on the trunk outside the crown with cloth strips. The per 666.7 m* cost of the measure with ‘***” cold
proof grade is about 4 053.0 yuan.

4 FEAT 8 S IR, F A “F 4 ) 47 1R 3 B AT (2 mx 100 m) #3505, #2804 50, P AT 2% ] 58 7E W) e A B 2 b, BB 220
90%. LAV A R AL A5 199.6 IC, B RS0 >+
Cover the crown in rows, support the stitched sunshade cloth (2 m x 100 m) through the crown with bamboo poles, and place it
evenly. Fix the cloth on the main branches around the crown, and the sunshade rate is 90%. The per 666.7 m? cost of the measure
with “**” cold proof grade is about 5 199.6 yuan.

5 TR, TG R 17 LO B 7 A7 BAA, 52 2E FF 4 50 g+70%0tk Hubik 1.5 g+1.5% 2% 245 40 mL +475 482k AT 100 g +0.007 5%
ERNES mL+7K 16 L7, 55008 550 56 2~3 ¢, MR IE S TR R 7K O 1k s B B A A TRmE i 2~3 Tk SR TR A B AR 44
95 006.8 7T , B HREE N >+
Before the frost comes, on the sunny day around 10 a.m., “Bacillus subtilis (50 g) +70% imidacloprid 1.5 g + matrine 40 mL
(1.5%) + calcium zinc iron fertilizer 100 g + brassinolide 5 mL (0.007 5%) + water 16 L”, evenly spray the tree crown 2-3 times,
the leaf is dripping wet on the opposite side, and then spray 2-3 times after the frost period. The per 666.7 m? cost of the measure
with “**” cold proof grade is about 5 006.8 yuan.

6 AR Z KM, B 5.5 m, R OR T T IR s R SR A A A AL [ 060 mmx3.2 mm Gl A4 B B HEA (025 mmx 1.5
mm) s BT 12 2258 2% (3 mx60 m) o HAALIHIAL LA LI 13 020.0 TG , B R SRy « e
The “plastic steel frame greenhouse’ with 5.5 m high, can open skylights to adjust temperature and humidity; the main material of
the greenhouse support is steel circular pipe ®60 mm x3.2 mm,; the auxiliary material is galvanized arch (@25 mmx1.5 mm); the
roof of the greenhouse is 12 wires of polyethylene film (3 mx60 m). The per 666.7 m* cost of the measure with ‘*****” cold proof
grade is about 13 020.0 yuan.

7 SCHE R HEFF (025 mmx300 mm) ;12 225 Z R I (3 mx60 m) o S At T (I B REAT BB B, SRS DL AR T
R, TR AR L 40 om, PR SORE I . AT A R 20 SRR G B e, #5050 F R S R AE AR
. ST T AR R AR L) N 4 5314 TG, iR EE N 3+,
The bracket is galvanized pipe arch (25 mmx 300 mm) and 12-wire polyethylene film (3 mx60 m). Firstly, the processed arch poles
are assembled and connected, then the main trunk of the main tree body is taken as the center, and the cross is inserted into the soil
40 cm, so that the adjustment is uniform and stable. The polyethylene film was propped through the crown with a bamboo pole and
placed evenly. Fixed the film in the arch bar chuck with the clip spring. The per 666.7 m? cost of the measure with ‘****’ cold
proof grade is about 4 531.4 yuan.

8 R, R R AEAT BB AR B PRI T AR B A2 1 500 UG .
The plants without treatment of frost protection were applied to conventional fertilization and pest control with the cost of 1 500 yu-
an.

TE - RPH—FIHCF 1.2.3.4.5.6.7.8 7 AAF B FEAT 7 o YR £ i AR SR AR B S TE A A A el S BT A1 7 RO R R B 2
75 FE 95 R 2500 AN G BEA B S R M TR 35 AR L 91 R 917 SR A TR R (CKOD, TR IR R (CRO H  BEAE 995 J B By el M
LR N T3 A5G 1500 TG, By 1R Ab T o 10 B AR =0l V5 Ve Ab B B+ 8 R A . Al Lh 666.7 m? Az Tl

Note: the numbers in the first column of the table represent cold-proof cloth” , “aluminum foil bag’ , ‘nonwoven fabric”, ‘sunshade’ , ‘antifreez-

ing drugs’ , ‘plastic steel frame greenhouse’ , ‘arch bar skeleton with polyethylene membrane’ and conventional cultivation (CK), respectively. The
same below. The costs of fertilization, pest control, garden management and its labor payment aggregate about 1 500 yuan in conventional cultiva-
tion. The cost of each frost protection measure = the device cost of each frost protection measure + the cost of conventional cultivation. In the current
work, the 666.7 m*was defined as unit area. The same below.
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Table 2 The fruit setting rate for different tree orientations %
bt R [l 7] It i
Treatment East West South North Center
2 10.9£0.12 cC 11.2+0.19 cBC 11.3+1.5¢cBC 12.0+2.5 cAB 12.6+1.8 bA
3 13.2+1.90 bB 13.9+0.35 bAB 14.4+2.1 bA 13.9£1.1 bAB 10.6+0.8 cC
4 10.3+0.41 cB 10.5£1.99 cB 10.8+1.7 cB 11.8+1.4cA 10.9£1.1 cAB
7 16.3+2.70 aC 17.3+0.46 aB 15.1+1.2aC 18.4+1.8 aA 14.5¢1.7 aC
8 7.6+0.81 dB 8.9+1.70 dA 8.6+1.2 dA 9.3t1.0 dA 9.2+1.5dA

TEAFNG P RZOR A — S 2R B E ARG PR R T 2R R,

Note: Different lowercase letters indicate significant difference in the same column, different capitals mean obvious diversity in the same line.
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Table 3 Comparison of the number of effective panicle, fruit external index and fruit yield of loquat under different frost

protection measures

b3 A RFEEL P SI 2L L LN S L7 DAL AV
Treatment  Effective panicle number Fruit shape index  Fruit mass/g Fruit number per panicle Yield per plant/kg Yield per unit area’kg
1 137+6 ¢ 1.04+0.11a 35.3+0.76 ¢ 4.3+0.3b 20.8x1.4c 698.9+24.5 ¢

2 143+4 b 1.08+0.09 a 36.8+1.12 b 4603 a 24.2+1.4b 813.1+37.4b

3 13046 de 1.07+0.14 a 34.9+0.98 ¢ 4.6+£0.6 a 20.8£1.5¢c 698.8+19.8 ¢

4 132+7d 1.03£0.14 a 33.1+1.02d 4.7+0.3a 20.5+3.1¢c 688.8+27.4 ¢

5 12649 f 1.02+0.12 a 48.9+0.89 a 4.3+0.3b 245+26b 823.0+22.7 b

6 14845 a 1.00+0.08 a 37.2+0.67 b 4.7+0.3a 25.9+1.3a 869.4+33.1a

7 14848 a 1.07£0.13 a 36.9+0.87 b 49+0.3a 26.7x1.1a 897.1+37.7 a

8 12447 f 1.05+0.14 a 36.7£0.91 b 4.0£0.3b 18.2+0.9d 611.5+11.1d

AN AN T BRRA [F) AL T ) 72 57 35 (0.05 /K. R,

Note: Different lowercase letters indicate significant difference in the same column (p = 0.05 level). The same below.

B, BT RS R B A Ak 3R o 7 AR RS T
55 28 9N 26.7 kg.897.1 kg 1 25.9 kg 869.4 kg,
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Table 4 Correlation of the number of effective panicle and fruit external index as well as fruit yield

AR AT T HRURAL bR AR R
Effective panicle Frwt shape Fruit mass Fruit nu_mber Yield per Yield per unit
number index per panicle plant area

1 %k Effective panicle number 1

FIEAEEL Fruit shape index 0.054 1

B L Fruit mass -0.278 -0.323 1

FAREJFT & Fruit number per panicle 0.740* 0.133 -0.301 1

FLpk7= 5 Yield per plant/kg 0.750* -0.107 0.657 0.656 1

FALTE AL P B Yield per unit area 0.750*% -0.107 0.657 0.657 0.999%* 1

TE: %7 FRIRAE 0,05 KT EEFEMIR, 7 FORAE 0.01 KT ERBFEMK. T

Note: “*” and “**’ stood for the significance at p < 0.05 and p < 0.01 level, respectively. The same below.

x5 BRI H LR
Table 5 Comparison of input-output ratio among different
frost protection measure

g CPROBURALT  RREBCEST b
Cost per unit Gross per unit Input-output

Treatment area/yuan area/yuan ratio

1 39984 13978 35:1c

2 4258.8 16 262 3.8:1b

3 4053.0 13 976 34:1c

4 5199.6 13776 2.7:1d

5 5006.8 16 460 33:1lc

6 13 020.0 17 388 131e

7 45314 17 942 40:1a

2.2 T EBAHFGEFEHEITHUAE R R RAY S
AR, R A BT & & 44 %R C
TRV ER S B F I AR B
2 (R 6) . AR NIETERE T & S AR IR -
HEAT 78 7 (11.6% ) A9 22 KA (11.3% ) - B %€ A
(11.2%) £ i A5+ £ (10.2%) < 55 1% 2454 (10.1%)
ToYiAi (10.0 %) AR KT (9.1%) 3 BH A7 (8.9%) Ak
B, od, BURF I BRI ZE KM B FE AT 3N b B
B T AR R EA 2 T 2 R B
IS+ B TR MR 25 A EE , 35 5 AR A
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Table 6 The internal quality parameters of loquat under different frost protection measures
Ab e wCRT P DD WA ©) wWCRR E R WD [i5] B2 L HEER EL
Treatment Soluble solid content/%  Vitamin C/(mg-kg™) TA% TS/% SSITA TSITA
1 11.2+1.2a 45.7+1.3 a 0.19+0.01d 7.72#0.35a 57.12+1.69 a 37.32+0.88 a
2 10.2+1.6 b 29.3+0.7d 0.33+0.02 b 4.39+0.18d 29.63+0.92 d 13.15+0.97 e
3 10.0+2.1b 28.3+x0.9d 0.36+0.01 b 5.65+0.21 ¢ 28.00+1.07 d 15.94.+1.03d
4 8.9+1.9¢c 30.6+0.9d 0.65+0.04 a 4.32+0.22d 14.16+0.89 e 7.6940.76 f
5 10.1+1.3b 27.9+0.7d 0.27+£0.01 c 7.78+0.31a 37.30t£1.11 ¢ 29.81+0.69 b
6 11.3+14a 38.9+1.1b 0.27+0.02 ¢ 8.10+0.13a 41.77£2.17b 29.50+1.23 b
7 11.6x1.7 a 34.6x0.4 c 0.28+0.02 ¢ 7.98+0.19 a 41.16+1.94b 26.18+0.99 ¢
8 9.1+16¢ 25.7+0.9d 0.64+0.02 a 5.13+0.21c 14.23+1.44 ¢ 8.05+0.77 f

FHAT AR ENER Bl = F 2 M ERAE
EUEWAZ MW LEENESR . SOBRLYE
2 C O R MK : P77 471 (45.7 mg - kg™ VAW 4L
KA (38.9 mg - kg™  HEAT i (34.6 mg - kg™ < 8 FH
i (30.6 mg-kg™) B A+ % (29.3 mg- kg LY
i (28.3 mg - kg™ « B % #j 55 (27.9 mg - kg™ ~ & Fi
(25.7mg-kg") . HHr, By FEAm A B Al 7 AN b B
Py 52 2 R s N SRR L B AT R 2 A Kb
FHAT & i AR+ TR G5 A0 B VR 24 77 R0 o R ES 5
ANREBR 2 ) B E S AR A (A 22 S A
B, ENUHZ BT RENER. SR
T 7 R & K/ IR A « AT (0.65%) i R 3%
(0.64%) . L i 47 (0.36%) + £ it 55+ £ (0.33%) . ik
FF ¥ 5 (0.28% ) « 5 ¥ 245 4 (0.27% ) « B9 22 Kl
(0.27%) B FEA7 (0.19%) o v, B 5 A5 4b 7 8 25
I T oAt 7 AN Ab 3 5 308 FH A FH R AR B b 3 ) B 2

T AR 6 MR EE YA B R+ E 24 b B
AT S B VR 244 R A2 O 3 /N b B 2 [R) AF
ERENER HWEZ LR ENER, 5 =%
Z M ZEFWAEE . SRS SBE R /NIR
LR (8.10% )  HEAT 1 155 (7.98% ) « B 5 24 711
(7.78%) 5 FE AT (7.72%) TS i Aii (5.65%) 5 FH 4%
17 (5.13%) £ Al 48+ X £ (4.39%) 3 BH A7 (4.32%)
AbER . R, BN AR | HE AT L B R 24575 3 ik
5 HAth 5 N AL BRAFAE B E 22 L (HIX =3 2 6]
(1) 22 S AN S 3 5 T GiAT AV RS 2 25K T 7 98 A
{EABATTZ [A] (1 22 e A 2 35 5 B A8+ 22 LB B A A
B HZFALE AR ERT AL, A, 48
KSR WCED , THEEEEDS4AEERC
(p < 0.05)MIFERZ L (p < 0.05) R B3 EMHAER R,
5 (p < 0.0 FIE R EE (p < 0.01) AR % I
FHIOG IR A T3 2 R 5 SR (p << 0.05) 22 12 3% fi Al

KT MAERIAERBIERBXED

Table 7 Correction analysis of internal parameter of loquat fruit

AR SR AR CERIHERS® BMEEE BRI BRI RRiE IR
Soluble solid content Vitamin C TA TS SSITA  TSI/TA Fruit shape index Fruit mass

af v 4% Soluble solid content 1

42 % C Vitamin C 0.725* 1

A ERR SR TA -0.871** -0.600 1

MEESETS 0.800** 0.548 -0.728* 1

[E & Lt SSITA 0.889** 0.824* -0.928** 0.777* 1

BERR L TSITA 0.738* 0.741* -0.719%* -0.442 0.857** 1

RIEAEHL Fruit shape index -0.041 -0.312 0.034 0.276 -0.167 -0468 1

B Fruit mass 0.078 -0.254 -0.349 0.139 0.207 0.415 -0.323 1

KFR A FEFRE (p < 0.0 FIHEER EL (p < 0.01) E 4%
NE NPT
2.3 HEMMEREEAR A ARFERN

T I AR AR AR T A [R5 A7 B 7 A 5 1 o R
RO, W A FRAL I 5 (R 8), B 24 & il 48+

W 22 TC 95 AT 0 BH AT B9 22 KM B AT 78 L xR
(CKO AL B 78 L35 74 3 L 2R 43 1) M 8.18% . 4.05%
4.25%.6.58%.15.3%.2.76%.50.03%, &2 = T H &
E W 7 PR R R B, A 7 R 2 A A B ) R A
S, BB Tt T FR  J Va R EE N 7.09%, wE T kB
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Table 8 The proportion of infertile fruit in total fruit for
different tree crown layers after freezing injury %

gl i H T
Treatment Upper Middle Lower

1 8.18+0.07 a 5.24+0.07 b 3.26+0.37 ¢
2 4.05+0.11 a 2.63+0.17 b 2.72+0.16 b
3 4.25+0.12 a 2.13+0.21b 1.89+0.03 ¢
4 6.58+0.32 a 3.94+0.23 b 1.56+0.21 ¢
5 4.49+0.21 ¢ 4.7610.32 b 7.09+0.12 a
6 15.30+0.30 a 6.67+0.23 b 3.60+0.20 ¢
7 2.76+0.14 a 1.68+0.32 ¢ 1.52+0.11 b
8 50.03+0.99 a 49.47+1.12 b 45.85+0.44 ¢

AR NG FREROR IR 47 2 7 35 (0.05 7K.
Note: Different lowercase letters mean obvious diversity in the same
line (p = 0.05 level).

5 (4.49% ) A1 Hh 3 (4.76%) o FEL MR A Tt A [7] 5 A7 1
F 5 T RCR L Z W3R 9 iR, B JE A B L 48+ ]
BLTCYiAR 57 2500 AR R AT T ) e
(CK) 7 /> 4k 2 75 M EE 2 73 51 v 11.8% + 2.73%
5.05%.11.66%.13.51%.2.29%.64.81%, & & = T
% AL B AR At T 7, {EL I8 B A A B AR PR LN 2
S TR 0 2.19%, 535 = T Hodth 5 47

3 W

SRS I AR SR A7 SRR IR T 1 LR T DR 3R
%, Br32 B Sis AR R R LLA , 30 52 B QAR A5
OB GERIR SR W E I7 SR KT8 2 Rk A
szt ARG, 5 H R A B 5B R B

x99 REAFRRAIFERTHRILER

Table 9 The proportion of infertile fruit in total fruit for different tree orientations after freezing injury %
g xR iif] 3] it B
Treatment East West South North Center
1 3.13£0.10 ¢ 11.80+0.41a 5.75+0.33 b 2.95+0.34 d 5.87+0.21 b
2 0.00+0.00 d 2.7310.21a 0.00+0.00 d 2.09+0.11 ¢ 2.50+0.21 b
3 1.12+0.09 d 5.05+0.22 a 0.76x£0.31 ¢ 4.15+0.32 ¢ 4.33+0.41b
4 0.88+0.11 ¢ 1.80+0.21 b 0.00+0.00 d 2.19+0.21a 0.88+0.11 ¢
5 2.95+0.21 ¢ 11.66+0.78 a 3.12+0.27 b 2.56+0.14 d 2.23+0.27 e
6 5.79+0.31¢c 13.51+0.44 a 7.06+0.33 b 4.22+0.34d 5.85+0.34 ¢
7 0.00+0.00 ¢ 2.29+0.31a 0.00£0.00 ¢ 0.87+0.27 b 0.00+£0.00 ¢
8 31.58+1.33 ¢ 64.81+1.34 a 57.38+0.47 b 45.98+1.44 d 47.47+2.39 ¢

TE:ANFVNG P REOR A 71 22 57 2.3 (0.05 K1)

Note: Different lowercase letters indicate significant difference in the same line (p = 0.05 level).

FERLHL I RE 502 PR AL AT AL R R R AT AR,
R 125 5 11 A 2 PR A AT A1 SR 56 e A 2R B
BLF R, 2 R e A Be T3 AL 22 G SR A
RO FEZEFR RS, AR, 85 & W EHIE R,
TE A% 1 DX A FH HLRT T 5E A 25 X5 AL RS 977 2 280 SR 5 B
Mo RFEPET AR R LR E LR, &
AR EE PR 500 Fe sz A PR, 2 BT H B sAE [
R, PR IR R B AER AR G AE TR N R
X AT BB 2 PR A A et T 5 B € VR 29, BE R e it
Fr57, XOAT LA et i e A0 SR S Bl )RR R T EL
)R A e AT AT 7 5, TR R
MR e RO AT B AE R A R T A L AR
K, BT TR PR A SRR R L P
I R R TRAN, FH O PE BT B, B TR =1
R R PR R R A OO B S
KR ] 2R R IEA GO R (p < 0.05), Ul EHAH
RICHR S M AL P R R DGR R R

RS PR T B AV Y 4E R R
C AT & IR B R EL S50 S SRS VA MR R
TR T4 % £ — e C IRV A, Dl i i 5 2R
SEH AT I RS B R R 3 IR 5S8R, i R
A RE G S AT R R AR R ARl
TG R HEAT AN SR Bl e AT L 5 1R 2
W Ak S R PR SR S ) R R [ PR 2 R
AR+ P EANTE YA 78 2 T AP, HOX 6 AR RS2
YRR & B W3 TR RS, A
A1 Kb 255 UG (R B 225 22 57, T RERE AL
JEIEA LT FE. AR, B R 2510 NS BEAT
T 3 AN A T ) SR S B B T LA AR B T
A7 e, H A S RS 3 X SRR S
VISR, B S R LT A A P SRS A R
FUARRIR LU 1T 55 5 B30 P A A B 3 R 30T I
FH AN, HoAb AR PR 2 TR I R A
A3 IR — TE BT FE BT R BOR ARE G 22 i ik
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A ek B I S AN T R AT O AR AT, LR R LE |
PR LU A AL BRAR . A SRk 7 W R BT, SRSE TR
PERTEY) VHEAE R CLEME FEIR L L [ R L & B B4R
b 1) B2 55 35 1A 5 5% %, Ud AN [ Bl S B R 5 R
St o RIS 0 B R R — B e Ah , AR e
R WA R A BN 77 Y LA A 22 5, AR Ak
SEiE N )R ATE T S ST E SN L
AL LA T AR P AR B A AR B ey (B T L s A
B, Foe bR T B AR T T B AL B

HREAE R LIRS B EEZE R 2 ™, K
RIS, BRI 2454 A0 BT ARELAR W 56 AN [F] A R
PR RN T > i > B AN HoR b B
RN TR U T B R DL IR BN LB > i > T
R RE AR R T, R E A LT e L
ME R EZ , /Y2 &, TR E T TR R KE
ORI R NI BOR R R ER R SRR R B
FeE . WANFITT ALK S B 1 2 RH ) A A DU R ik
A (AL T T2 RACR B K T oAt ) , oAt Ak B 25 SR B
DR AR A G R R R P A LA U 6™ B, I AT e T
A8 2 B ROSLE Wi (K481 o

4 #E

B W7 VR 7 FE 1 T AT 5 SR A AN RV R FE O A
PEEIR , SR A VP,  BUFT S L0 R A e ) 7 " b B
BOR . MRYEIX — IR 4R, WATRM T —Fi&
‘L L R el A AL BT O R 1 T 2 Wt » I 8 i 4
R TR B D RE T2 2 IRATE R 5 AR B, 28 S HE) AN
W o TR TE B DX I, B FEHTIE RAT, o
F I A R Sl AR BT RS IR bk R o 2.5 m BAR
{1 B2 R e R T A 2% 2 8 R M T 22 26 LR ¢ A
i 2B R A B ARy 3B AR R 2 R DA R R N B e
B F A, 2 KL, SR , S R R B
SRR PP I L AT R el e R 1 BRG]
CUSE g st fi R B AR 2R 7 B R SR B —— Bl
MERIBAR TR o 538, 78 156 A A [R] 5 5 5 €
PRSI AN A AL 5 AN R 75 A7 (1 R S R 5 R 3R
P H B AR AN o BRLG 7E J E TAR A ET
Jee SR el 28 ik R RN TR B I T2 8 05 PR 3R X AT
VR R0 75 T I T o

S HL References:

[1]  BESEN, 5KAE ML, A R KB JE 2t DXCRUAT A= BRAC )

[2]

[3]

(4]

(5]

[6]

[71

(8]

[9]

WA ). 75 B AR PRRE R 22 22 3 CH AR B2 R0 5 2015,43(6):
181-186.

FAN Meili, ZHANG Renfan, LU Zhoumin. Influence of irriga-
tion amount on physiological metabolism of loquat in Northern
Margin Area[J]. Journal of Northwest A & F University (Natural
Science Edition),2015,43(6):181-186.

MBI, AR R LR T, X 58, B, 480K, FE B, R AL
W ZAREAL BT bl b < 25 5L (% B 9], SR 74, 2016, 33(3):378-
381.

YANG Yongsheng, LI Qinghong, JIANG Xusheng, DENG
Yong, WEI Chun, QUAN Xiubing, TANG Hongyi, CHEN
Shuhong. Breeding report of a new late-maturing loquat cultivar
‘Qianxing’[J]. Journal of Fruit Science,2016,33(3):378-381.
FAEIR AT MedA Ak 3 AT SR 5 5 I 1) B v AR
SRR FE[D]. 1 8¢ - 1 5RO KA, 2014,

WANG Huadong. Study on effects on and mechanisms of hot air
treatment and MeJA treatment on postharvest anthracnose rot of
loquat[D]. Nanjing: Nanjing Agricultural University,2014.
PR A . 87 Je 4 IR AL 2 AR B 5 2> 7R AR 2 A (], op R
LA E,2013,30(4): 57.

ZHENG Qingwei. The sixth national loquat symposium was
held in Fujian[J]. China Fruit News,2013,30(4):57.

B E e, X5 AR A, HAL, R i U LA e g o R
FAR[]. SR, 2004, 32(2): 56-58.

YANG Yongsheng, DENG Yong, LI Yonggi, TIAN Hong, WU
Jixian. Comprehensive cultural techniques for early mature and
high yield of loquat[J]. Guizhou Agricultural Sciences, 2004,32
(2): 56-58.

EA I RSB, 900 B A R, R0, A R ARZLE , A
el . ProE it A AR ET G FP < & B A [I]. SRR 2,
2016,33(11):1464-1467.

WANG Huakun, QIAN Jianlin, YANG Zhongxing, CHU Chun-
rong, LI Haoyu, ZHOU lianfeng, QIE Hongli, ZHOU Xiao-
ming. Breeding of a new cold-resistant and high quality white
pulp loquat cultivar Dongyu[J]. Journal of Fruit Science, 2016,
33(11):1464-1467.

FALI TR MR, IMETE | XU AR 2R SR 38 A I
FEA[I]. BIELARNE R, 2018(4): 22-24.

WANG Huakun, CHU Chunrong, CHEN Hui, SUN Huaying. Ef-
fect of wind barriers on freezing damage and quality of loquat
[J]. Heilongjiang Agricultural Science,2018(4):22-24.

JE I, (AR 2R R LI, A . 6 Tl 07 5 70 X AL AT SR sl i
FIEZMA [J]. BARIE 2, 2015(1) - 11-12.

TANG Wei, CHU Chunrong, QIE Hongli, WANG Huakun. Ef-
fects of six kinds of plant antifreeze on loquat fruit quality[J].
Modern Horticulture,2015(1):11-12.

WRAT, BB BREE, W SO R B3 AU S g 8 S 26
BRI SR SR T S O RS2 i 3] AR A A, 2013, 33
(12):3865-3877.

CHEN Wei, XIONG Jing, CHEN Yi, PAN Wenjie, LI Zhiyong.



764 P )

ng
=5

i %364

[10]

(1]

[12]

(23]

[14]

[15]

Effects of climate and soil on the carotenoid and cuticular ex-
tract content of cured tobacco leaves[J]. Acta Ecologica Sinica,
2013,33(12):3865-3877.

A . 5N BT B P BOR BT FL[D]. 284« thi R ARl
K%:,2008.

ZHANG Weifeng. Studies on high quality and efficient produc-
tion technology of gingzhou honey peach[D]. Tai’ an: Shan-
dong Agricultural University, 2008.

Gz [ KAE IR I SR Z R K EE AL D). L
KA, 2017,

LIANG Anmin. Varity comparative analysis of tillering charac-
teristics and main agronomic traits rice[D]. Wuhan: Wuhan Uni-
versity ,2017.

TR BRI AT, R -8 7 e XU AR VR 35 R AR R i S 9 1
FEARBES T 7T (i 22)[C]. 4= EHEAE AR 22183, 2013,
FENG Jianjun, CHEN Junwei, CHEN Zimin. Experimental
study on occurrence characteristics and defensive techniques of
loquat frost injury in Ningbo (Abstract) [C]. Loguat Symposium
Papers, 2013.

kA, R, A, B . DU B A A (R RS N2
P ¥y = B3 0k L[],V re AR =4 , 2006, 19(2): 339-341.
TANG Yonglu, YANG Wuyun, HUANG Gang, HU Xiaorong.
Study on the yield potential of two wheat cultivars with different
spike type in Sichuan basin[J]. Southwest China Journal of Agri-
cultural Sciences,2006,19(2): 339-341.

EUEE Y R A SR, B, SR BB AR S R
IR S AR SR BB AL ] (902 WE FE[9]. o B SRR, 2017
(F71):13-16.

BAI Mudan, HAO Guowei, ZHANG Xiaowei, YANG Sheng,
GUO Huangping. Primary research on genetic tendency of fruit
characters in hybrid progenies between ‘Yuluxiangli’ and
‘Huangguan’ pear cultivars[J]. China Fruits,2017(Suppl.): 13-16.
B [ SR T B A AE B TR R KOS R3], TG SR

[16]

[17]

[18]

[19]

[20]

2008(3):36-37.

ZHEN Guoxing. Problems and Countermeasures in disease pre-
vention and control of fruit trees[J]. Heibei Fruit,2008(3):36-37.
o R, RN, R TS 92, WA SO0, XS, S/ SR AR 2 2
VENFRFRIE T[], 182254, 2013, 40(12):2382-2390.

JIANG Jimou, JIANG Fan, CHEN Xiuping, HU Wenshun,
DENG Chaojun, ZHENG Shaoquan. Studies on several quality
evaluation indices from loquat germplasm resources[J]. Horticul-
turae Sinica,2013,40(12):2382-2390.

X &, B, N, BN JATHE SR, SR, SRR L ¢ R IR )
FH R WO S B TSR RQ] BT R
2014(16):20-24.

LIU Manman, LIAO Kang, CHENG Xiaolong, LIAO Xiaolong,
ZHAO Shirong, PENG Xiaoli, LIU Huan. Study on the relation-
ship between distribution of light intensity in the crown and
yield quality of ‘Korla Fragrant pear’[J]. Northern Horticulture,
2014(16):20-24.

S L A [ 2 o okl A e B R A A R R IR S B
SMAD]. &I 2 Bl ok 5, 2015,

GUO lJing. Effect of different rain-shelter cultivation modes on
physiological characteristics and fruit quality of summer black
grape[D]. Hefei: Anhui Agricultural University, 2015.
FYLR, SO, BTE, ol . BOREE AFF T =AM E AL G
FEPER LER[J]. A6 77 2, 2017(23):87-93.

GUO Kaibin, WEN Zhuang, LI Sheng, QIAO Guang. Photosyn-
thetic characteristics of three grape cultivars grown in green-
house[J]. Northern Horticulture ,2017(23):87-93.
R, Bl A, MRS, BT, BRARK, FEIR R . HEAE AR
S O A 2], P A S5 2017 , 33(31):68-73.
CHANG Xiaoxiao, LU Yusheng, LIN Zhixiong, PAN Jianping,
QIU Jishui, TANG Zhengiang. The physiochemical response of
young loquat fruit to freeze injury[J]. Chinese Agricultural Sci-
ence Bulletin, 2017, 33(31):68-73.



