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Abstract: [Objective] Reasonable leaf/fruit ratio is an important cultivation index to balance tree vig-
or, yield and fruit quality. The study on effects of different leaf/fruit ratio on the photosynthetic charac-
teristics and fruit quality of citrus can provide a theoretical basis for improving fruit quality and tree
growth. [Methods] 6-year-old Hongmeiren citrus hybrid trees grafted on trifoliate orange rootstock un-
der protected cultivation were used as experimental materials. Three different leaf/fruit ratio (LFR) lev-
els (60, 80 and 100) were set respectively through twice thinning. The shoot and leaf growth, leaf chlo-
rophyll content, photosynthetic parameters, yield and fruit quality were determined. [Results] The
shoot growth increased with the increase of leaf/ fruit ratio. The shoot number and internode length
with LFR100 treatment were 1.91 and 1.94 cm, respectively, which were higher than those with LFR60
and LFR80 treatments. However, the leaf growth increased firstly and then decreased with the increase
of leaf/fruit ratio. The leaf area, thickness and weight with LFR80 were 291 5.5 mm?, 0.34 mm and
1.47 g, respectively, which were higher than those with LFR60 and LFR80. Chlorophyll synthesis in cit-
rus leaves was also affected by leaf/ fruit ratio. The chlorophyll content increased significantly with the
increase of leaf/fruit ratio. The leaf chlorophyll content with LFR100 in spring- and autumn- growing

shoots were 138.56 and 121.96 respectively, which were obviously higher than those with LFR60 and
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LFR80. The fruit size of citrus was closely related to leaf/fruit ratio. The single fruit weight, longitudi-
nal diameter and transverse diameter with LFR100 were 328.54 g, 88.20 mm and 87.68 mm, respective-
ly, which were significantly higher than those with LFR60 and LFR80. The photosynthetic rate of citrus
leaves was also affected by leaf/ fruit ratio due to the distribution change of assimilative products. The
net photosynthetic rates with LFR60 in spring- and autumn-growing shoots were 14.84 ymol-m™-s"' and
17.26 umol-m™-s™', respectively, which were obviously higher than those with LFR80 and LFR100. The
transpiration rates with LFR60 in spring- and autumn-growing shoots were 2.14 and 2.03 mmol -m™-s™,
respectively, which were higher than those with LFR80 and LFR100. The stomatal conductance of
LFR60 in spring- and autumn-growing shoots were 67.87 and 94.33 mmol-m?-s”, which were obvious-
ly higher than that with LFR80 and LFR100. The water use efficiency with LFR60 in spring- and au-
tumn-growing shoots were 0.25% and 0.27%, respectively, which were obviously higher than that with-
LFRS80 and LFR100. The quality of citrus fruit was greatly affected by the leaf/ fruit ratio. The total sol-
uble solid contents with LFR60 and LFR80 were 11 and 10.6, respectively, which were significantly
higher than those with LFR100. The total acid content with LFR60 was 0.74 g'100 ml"', which was sig-
nificantly higher than that with LFR80 and LFR100. LFR80 had the highest mean value of total soluble
solid/acid ratio. The color, edible rate and vitamin C content didn’t exhibit significant change. The fruit
quality was comprehensively assessed by using the membership function. The average value of the
membership function ranked in a descending order: LFR80 > LFR60 > LFR100. [Conclusion] The
LFR80 treatment had higher shoot and leaf growth, chlorophyll content and photosynthetic rates, fruit
weight, yield per plant and the best fruit quality. Therefore, in order to ensure high quality and stable
yield continuously, the reasonable leaf/fruit ratio of Hongmeiren citrus under protected cultivation
should be about 80.
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BRI BN 6 a 241 (Poncirus trifoliata) B 4152
NZRAE B T LA s X T IR BRI R K e
K3 (R 121°15797, 1646 28°397 337, iff 44k 24 m) ,
BRATEE N 3 mx4 m, el b 39 R P 1L 3 3 9, 38
pH {8 5.69, H ML & & (w, J5 [[]) 3.14% , 3 2% %
77.00 mg - kg ' 3 R B 160.13 mg - kg '\ 3 A AT
148.55 mg - kg '« £3 % 241.50 mg - kg '\ A R BE
66.54 mg-kg' AR 0.26 mg kg
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Table 1 The effect of different leaf/fruit ratio on the

0 D

o

growth of citrus shoots

e R RUE Rk KRE A
N Number of Thickness/ Number of Length/ Internode
Treatment .
shoots mm sections  cm length/cm
LFR60 102+13b  3.39+0.43 7.70£1.06 11.7+1.6 1.52+0.22b
LFR80 127£15b 3.75+0.54 6.75£1.04 12.0+2.8 1.80+0.22 ab
LFR100 1914#20a 3.93+0.57 6.78+0.97 13.1+2.4 1.94+0.28 a

A B J5 AN TR N 5 o BEERORAE p<0.05 22 53 % n=10.
ENGE
Note: The values within a column followed by different small letters

show significant difference at p<<0.05, n=10. The same below.
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LFR60 [ 5 THIAR N 2 915.5 mm?, & #{% T LFR80
FITLFR100; LFR8O (1) 7 J& % 24 0.34 mm, 2 3 &
T LFR60 F1 LFR100; LFR80 [ | i & 4 1.47 g,
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Table 2 The effect of different leaf/fruit ratio on the leaves

growth of citrus shoots

23 ARIMREESHIGHETAH RS SR
BHFERSN

% W4 LFR100 M ¢ s AH N & & feomi » A
138.56, & % = T LFR60 Al LFR80; X A4 LFR80 Al
LFR100 -2 ZAH XS & 85 08 127.76 F1121.96,
B3 =T LFR60(K 3) . AR LFR60 H#4E
BIFS N 14.84 pmol-m -5 F117.26 pmol-m?-s™,
3% =T LFR8O A1 LFR 100, 1fi H. B KY i35 't & 1
R THMKR3 . H A LFR60 [ 78 5 i 2 4
2.14 mmol - m” - s, i % & T LFR100, #K #§ LFR60
[0 25 J#5 38 22 74 2.03 mmol - m?- s, i 5 T LFR80

UPERS W R = v N .
g TAER Leaf Leaf AR HILFR100. 7 A4 TR A 1 1 <AL 5 B 23 ol A
T " Leaf area/ . f / thickness/ Leaf weight/ . I e
Teatment == o2 crreumierence/ thickness g 67.87 mmol -m”-s' f194.33 mmol - m?* s, &&= T
mm mm
N4 " N4 3 /\
LFR60  2915.5:408.0 b 31424458 0.26£0.02b 1.29:0.09 b LFR80 A1 LFR100. 7 4 A LFR60 (1) 7K 73 F] H
LFRSO  3913.14573.0a 331.5454.6a 0.3440.04a 1.47+0.03a F o RN 0.25% F10.27% , & & & T LFR80 Al
LFRI00 3891.6+492.5a 329.8459.8a  0.31+0.02 ab1.32+0.07 b LFR100.
*3 AEMRIEIHIBHEH RITRRSERALESHBZT
Table 3 Effects of different leaf/fruit ratio on photosynthetic parameters of new shoot leaves
AbEE R E AR D REp Ui AR KALREE KGRI R
Chlorophyll relative Net photosynthetic rate/ Transpiration rate/ Stomatal conductance/ Water use
Treatment 2 2, 2. :
content (pumol-m?-s™") (mmol-m?*-s™") (mmol-m?*-s™) efficiency/%
Es| LFR60 102.96+9.79 ¢ 14.84+1.70 a 2.14+0.14 a 67.87+3.00 a 0.25+0.05 a
Spring shoots LFR80 123.49£17.98 b 12.35£1.36 b 1.96+0.26 ab 53.62+4.81b 0.18+0.02 b
LFR100 138.56+17.18 a 12.42+1.44 b 1.87+0.21 b 50.13+4.03 b 0.15+0.02 b
KA LFR60 103.45+17.17 b 17.26+1.64 a 2.03+0.29 a 94.33£12.79 a 0.27+0.02 a
Autumn shoots —y ppgy 127.76+12.88 a 15.02+1.90 b 1.77+0.20 b 70.5610.43 b 0.22+0.04 b
LFR100 121.96+11.19 a 14.72+1.49b 1.78+0.18 b 65.25+£7.20 b 0.21+0.01 b

24 AEMREEXHE~ 20 R L AR

P SR L St A7 SR 52 K /N S e 50K T %o SR S
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Table 4 Effect of different leaf/fruit ratio on the yield and fruit quality of citrus

phsii LP%E% qftﬂg,m = e Btz . HIpie s 475 Coloration value
Treatment Single fruit yield per Polar Equatorial Shane index

weight/g plant/kg diameter/mm  diameter/mm P L a b
LFR60 194.33+£19.25¢  21.51+0.88 a 72.73+£3.04b  73.98+1.99¢  0.98+0.06 64.47+2.21 28.52+3.39 64.16+£2.91
LFR80 252.60+£37.30b  20.63£0.77ab  77.62£5.81b 80.31+£5.04b  0.97+0.06 64.27+1.2 29.30+3.50 64.68+2.33
LFR100 328.54+48.08 a  19.06+0.87 b 88.20+7.60 a  87.68+391a 1.01+£0.06 63.91+1.95 29.61+£2.62 64.60+2.28
LbF AR wCATVE PR T4 pCETD i w(E O
Treatment Edible rate/% Total soluble solids/% Total acid/(g-100 mL")  Solid acid ratio Vitamin C/(g-100 mL")
LFR60 82.2+4.42 11.0+0.80 a 0.74+0.04 a 14.9+1.8 30.3+1.68
LFR80 81.6+4.61 10.6+0.87 a 0.67+£0.03 b 15.8+0.7 30.3%1.00
LFR100 80.0+4.29 9.1£0.36 b 0.63£0.03 b 14.4+0.9 29.4+1.23

x5 AEMREEHIGRRARBRBE
Table S Membership function value of citrus fruit quality in different leaf/fruit ratio
] ¥ B L 4) 4% k2 s Fo T 2 o N

fhgm %%b\m_. Pz e 4 FIEAEE A TEREDEY) B B T 4

Single fruit Polar Equatorial Shape Total soluble . A .
Treatment . . . . . Total acid Solid acid ratio  Average Rank

weight diameter diameter index solids
LFR60 0.000 1.000 0.000 0.750 1.000 0.000 0.357 0.444 2
LFR80 0.434 0.684 0.462 1.000 0.789 0.636 1.000 0.715 1
LFR100 1.000 0.000 1.000 0.000 0.000 1.000 0.000 0.429 3

RS EURI B, 25K 5 32 3% % T LFR60 Al LFRSO0, 1X 7 B
By Uy 2 N 4 2 Lo 1 e NG o el w0 2 4
CARKAS A AT 56 N A bt 254 1 25 SR B A , 365 158 186
5 LU e % (1 E KRS 52 2, DUARIIE 22 4E 1 1IE 5 JF1E
ghR. B R IE K, 4058 N AR
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