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Influence Mechanism of Spring Shoot Leaf Loss on Growth,
Fruit Yield and Quality of Rosa roxburghii
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Abstract: In this study, Rosa roxburghii ‘Guinong 5’ of three-year-old were used as the materials in
2017. Before the flowering period in early May of the same year, the experimental trees were treated with
manual priming leaves which rated of 20%, 40% ., 60% and 80% of the spring shoots of the same year,
and the plants without priming leaves were used as control (CK). The effects of different leafl loss rate

treatments on shoot growth, leaf nutrient content, fruit yield and quality of R. roxburghii in 3 years after
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leaf loss were studied. The contents of endogenous hormones in the spring shoots, the net photosynthetic
rate (P,) and transpiration rate (T,) of the remaining leaves within 30 days after priming leaf loss, the
key enzymes affecting Vitamin C synthesis and accumulation (GalLDH, MDHAR, DHAR, AAO and
APX) . and key enzymes affecting flavonoid synthesis and accumulation (PAL, C4H, 4CL and CHS) of
R. roxburghii fruit in the year were measured. The purposes are to explore the influencemechanism of
leaf loss on the growth, fruit yield, quality and related physiological characteristics of R. roxburghii Tratt
and to provide a theory basis for the determination of reasonable leaves collection amount and the assess-
ment of the loss of leaves due to disaster of R. roxburghii. The results showed that: (1) the loss of R.
roxburghii leaves in spring could promote the germination of summer shoots of the same year, increase
the number of summer shoots, and inhibit the growth of new shoots in autumn of the same year, following
year and the third year. (2) Within 30 days after priming leaf loss, the contents of IAA and ABA of spring
shoot decreased rapidly, while the contents of GA,,; and ZR increased rapidly. The changes of endogenous
hormone had a synergistic promoting effect on the germination of the summer shoots in the same year.
The remaining leaves of the spring shoots had an obvious short-term photosynthetic enhancement compen-
sation reaction. (3) The P, of the remaining leaves of the spring shoots increased rapidly within 15 days
after priming leaf loss, then decreased rapidly, and the photosynthetic compensation reaction could not be
sustained in the long term. (4) After the leaf loss rate more than 20% in spring shoots would lead to the
nutrient loss of R. roxburghii, especially the loss of N, P, K and Mg elements in the leaves were serious,
which inhibited the tree potential and the growth of new shoots. (5) In the critical period of the synthesis
and accumulation of Vitamin C and flavonoids in R. roxburghii fruits, the activities of GalLDH, PAL,
C4H, 4CL and CHS in fruits were significantly decreased with the increase of the leaf loss rate, and the
contents of Vitamin C and flavonoids in fruits also decreased significantly with the increase of the leaf loss
rate. In this study, it was found that excessive the leaf loss rate significantly reduced the nutrients con-
tents of leaves and fruit yield and quality, and this adverse effect could last for many years. For R. rox-
burghii with both fruits and leaves used, the amount of young leaves collection should be controlled within
20% in spring.

Key words: Rosa roxburghii; leaves loss; fruit yield; fruit quality; influence mechanism
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Fig.2 The P,, T, and WUE change of spring shoots remaining leaves of R. roxburghii in same

year under different leaf loss rates
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Table 2 The effect of leaf loss on the macronutrient contents in leaves of R. roxburghii in different years

Ay L ATE [y e E 5 5 BaE

Year Leaf loss rate/ % N content/ % P content/ % K content/ % Ca content/ % Mg content/ %
0(CK) 3.10+0. 11a 0.2840.01a 0.68=+0.03a 1.4440.05a 0.28=40.02a
20 2.83240.13b 0.25-40.02b 0.60=40.03b 1.4340.03a 0.25-40.01b
£S|4r~(2017) 10 2.50=+0. 10c 0.20-40.01c 0.5340.02c 1.45+0.03a 0.25-0.00b

ame year
60 2.15-+0.08d 0.1440.01d 0.4140.02d 1.40=£0.02a 0.21%0.01c
80 1.5140. 06e 0.11+0.01e 0.30=+0.01e 1.4240.01a 0.16=40.00d
0(CK) 2.9140.09a 0.2640. 02a 0.66-+0.02a 1.534+0. 04a 0.26=40.01a
20 2.88+0.08a 0.25%40.01a 0.64+0.02a 1.5640. 04a 0.25%+0.01a

Sl AE
B4R (2018) 40 2.714+0.11b 0.21%0.01b 0.55%0.01b 1.55-0. 08a 0.2240.01b
Following year

60 2.4340.09¢ 0.1740.01c 0.4840.01c 1.36+0.03b 0.20=40.01c
80 2.04-0.08d 0.144+0.01d 0.33-40.01d 1.30-£0.02b 0.1740.01d
0(CK) 3.08=0. 08a 0.26=0.02a 0.632+0.01a 1.4940. 05a 0.25240.02a
20 3.1140. 10a 0.2740.02a 0.60=+0.02a 1.46+0. 04a 0.2440.02a
# 3 4F (2019 40 2.9840. 11a 0.2640.01a 0.61-0.01a 1.4340.08a 0.2540.01a

Third year
60 2.51=40.08b 0.20-0.01b 0.54=40.01b 1.484+0.03a 0.20-£0.01b
80 2.16=+0. 10c 0.1740.01c 0.4540.01c 1.3340.02b 0.1540.01c

R3 AHMFAREMREEHEHTRFPAREEFTESENZM

Table 3 The effect of leaf loss on the micronutrients contents in leaves of R. roxburghii in different years

AR P T 8 3% 90 % & i Micronutrients content/(mg » kgfl)
o " 0
Year Leaf loss rate/ % B Fe 5 Mn i Cu B 7n B
0(CK) 161. 29410. 82a 97.3444. 31a 11.09-0. 49a 24.3641.17a 30,614 1. 33a
20 160. 21 11. 05a 96.7943. 254 11, 2240, 40a 23,0541, 19a 30,084 1. 15a
M4 (2017 10 157. 1348, 71a 94,0144, 58a 11,1540, 42a 23,62+ 1. 16a 29. 74+ 1, 0da
Same year
60 162.01+9. 51a 95.0443. 01a 11.67-40. 38a 20,5841, 29b 29. 6641, 09a
80 159. 698, 60a 94. 4544, 154 11,1420, 42a 16.38-1. 01c 30,0241, 06a
0(CK) 154, 28+38. 11a 87. 44+ 4. 31a 13.4940. 77a 22,5141, 10a 32,18+ 1. 36a
20 154,059, 43a 85. 6543, 38a 13. 400, 36a 22.7641. 32a 32,5741, 30a
1
B4R (2018) 40 152. 1348. 36a 88. 0843, 42a 12,9140, 44a 21,9741, 22a 27.6241.01b
Following year
60 140. 267, 89b 83. 8243, 56ab 10. 9520, 47b 18.29-1. 03b 26.5941. 05h
80 128. 44+ 8. 03¢ 79.7944.03b 9.3640. 27c 16. 62 1. 00c 21,0840, 86¢
0(CK) 158. 299, 66a 94. 864 5. 36a 12.0240. 58a 23.3641.01a 31,604 1. 48a
20 160. 97+ 10. 51a 92,7744, 51a 12,3140, 41a 23,5941, 15a 31.32+1. 554
# 3 4F(2019) 10 163.0149. 3da 93,9145, 12a 12.2640. 38a 22.85+ 1. 23a 30,43+ 1. 24a
Third year
60 156.57+11. 80a 90. 4744, 05a 11.78--0. 35a 18.88--1.03b 27.5641.03b
80 153. 8810, 63a 91,7144, 12a 11,840, 32a 16.4140. 91¢ 23,0640, 84c

FRIE W A ATIR IR (DHA) , DHA 78 MDHAR  7ERIBUR S 4E A4 R C KA R B0 S 191, R
M DHAR BAEH T A A AsAP Y H I AAO [ 4 i 4b 35 52 b GalLDH 3% ¥ %13 ' AAO,
il APX BEfE AR #F AsA 5 4L % .11 MDHAR APX 1 MDHAR ,DHAR § P 550 45 £, Ui W 2k i
DHAR WE#F AsA G4, & 4 451 R, Ji GalLDH 7e il B4R s g A R C B R G 72 b il
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Table 4 The effect of leaf loss on the activities of enzymes related to vitamin C accumulation in fruits

of R. roxburghii in same year/(U « g ')

P L2ZLBE-1.4 WIRIRERE SRR AP MR )R BEAPIR AR iR miRa s PUrmm it Sy
Leaf loss rate/ % GallLDH MDHAR DHAR AAO APX
0(CK) 3.34%+0.13a 0.26+0.01c 0.35+0.01c 0.23740.01c 0.31£0.01b
20 3.26+0. 15a 0.30+0.01b 0.41-+0.02b 0.25+0.01b 0.38+0.03a
40 2.63£0.12b 0.31£0.01b 0.43£0.02b 0.25£0.02b 0.39£0.01a
60 2.04=+0. 10c 0.30£0.01b 0.427+0.01b 0.26+0.01b 0.38%+0.02a
80 1.6240.07d 0.347+0.02a 0.48+0.02a 0.28+0.02a 0.387+0.03a
x5 MARAMNLUFERNERIPEEMYR S XERTENZIN
Table 5 The effect of leaf loss on activities of flavonoid related synthase in fruits
of R. roxburghii in same year/(U + g ')
P EEAN PR A TR -4- 9% fb il LT EREE A B A SR T
Leafl loss rate/ % PAL C4H 4CL CHS
0(CK) 0.33£0.01a 0.31£0.01a 4.90£0. 16a 13.5440. 32a
20 0.28+0.01b 0.26=40.01b 4.88+0.18a 11.28+0. 28b
40 0.25+0.01c 0.2040.01c 4,10£0. 15b 8.86+0. 16¢c
60 0.18+0.01d 0.13=£0.00d 3.24=£0.10c 6.44+0.12d
80 0.132£0. 00e 0.10=£0. 00e 2.05+0.08d 4.897+0. 10e




1872 ode Moy % iR 11 4

x6 BEWMAHREAMAREERHNRERIENHN

Table 6 The effects of leaf loss of spring shoots on the fruit yield of R. roxburghii in different years

G et R R [T
Year Leaf loss rate/ % Set fruit percentage/ % Fruit average weight/g Fruit yield of per plant/(kg + plant™ ")
0(CK) 72.16=£3.69a 15.79+0. 54a 3.28+0.13a
20 70.28+3.18a 15.3140. 35a 3.25%+0. 15a
AR
(2017) 40 65.55+2.54b 13.71+0. 24b 2.79+0.13b
Same year
60 41.4442.72¢ 10. 58+0. 40c¢ 2.23£0.10c
80 21.124+1. 26d 9.4240.31d 1.0140.08d
0(CK) 68.30+3.18a 16.3240. 40a 4.19+0. 18a
20 70.07+3.55a 16.27+0. 34a 4.37+0.11a
4
(2018) 40 67.80+£2.84b 14.56+0. 34b 3.11£0.11b
Following year
60 39.33+2. 38¢c 14.68+0. 25b 2.53+0.12¢
80 18.11+£1.27d 11.59+0.47¢ 1.3440.08d
0(CK) 75.54=+3.10a 16.88+0. 43a 7.58+0. 25a
20 73.33%£3.91a 16.5440. 48a 7.49+0. 21a
o5 34
(2019) 40 72.0743.55a 16.38+0. 35a 7.314+0.18a
Third year
60 41.77+2.89b 14.07+0. 25b 3.07%+0.12b
80 20.44=+1.67c 12.02+0.47c 1.5240. 14c

R7 BEWHMAHREAMAEER R AR

Table 7 The effect of leaf loss of spring shoots on the fruit quality of R. roxburghii in different years

A PR nJ‘iﬁﬁlﬂﬂé% Al A A R At % C ELTEE
Year Leaf loss 5(?luble Total soluble Tltramble Vitamin C Total flavonoids
rate/ % solids/ % sugar/ % acid/ % /(mg + 100 g 'FW) /(mg+ 100 g~ 'DW)
0(CK) 11.90+0. 16a 4.76+0. 14a 0.797£0.01a 2 630.13%116. 15a 1 563.31436.55a
20 11.03+0.17b 4.404+0. 25b 0.67+0.01b 2 485.634125.33b 1416.67444.01b
i‘;rn(czscl;) 10 9.6340. 12¢ 4.1040. 12¢ 0.4640. 01c 1 863.66+101. 14c 1 104, 89+68. 03¢
60 9.05%0.13d 3.7440.11d 0.35+0.01d 1 309. 44498, 35d 805.39+47.55d
80 8.07+0.21e 3.10+0. 10e 0.347+0.02d 985.34+51. 45¢ 505. 44435, 22e
0(CK) 12.02+0. 18a 4,86+0. 16a 0.76=+0.03a 2 676.494142. 20a 1612.274+67. 38a
20 11.63+0. 16a 4,78+0. 18a 0.73%40. 04a 2 597.944117. 96a 1569.18474.61a
AFE(2018)
Following 40 10.23+0.12b 4.2940.10b 0.547+0.01b 2 321.084125.57b 1 301.36460.42b
e 60 9.63+0. 15¢ 3.71+0.12¢ 0.45%+0.01c 1773.124101. 88c 965. 14479, 22¢
80 9.05-0. 20d 3.16+0.12d 0.36+0.01d 1 356.33£110. 25d 680. 33448. 81d
0(CK) 12.15+0. 26a 4.99+0. 18a 0.727+0. 04a 2 597.944117.96a 1571.10%86. 21a
20 12.10+0. 22a 4,9240.12a 0.744+0.02a 2 554.084135.57a 1 600.45+71.43a
%ﬁhﬁ(igﬁ) 10 11.8340.18b  4.1140.13b 0.65-0. 03b 2 408. 12+140. 92b 1 344. 38463, 01b
60 10.75+0. 21c 3.95+0. 12¢ 0.54%£0.01c 2 038.734125. 08¢ 1 035.52459. 88c
80 9.24+0.18d 3.41+0.11d 0.417£0.01d 1555.49+127.11d 810.10£50. 94d

LR RERR R T

T G B A R I A0 O AL S A e SR S
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i g 5 B 24 R B o ) S A O W R R R A, EL AT
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