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Abstract: [Objective] The aim of this experiment was to explore the effects of root sprouting rejuvenation on the growth of Robinia
pseudoacacia cutting seedlings, and provide a theoretical basis for the establishment of Robinia pseudoacacia rejuvenation system in
the future production practice. [Method] The cuttings of Robinia pseudoacacia root sprouts and semi-lignified branches of the mother
tree were used as propagation materials, and the 1-year-old seedlings of Robinia pseudoacacia were set as the control. The differences
in leaf morphology and anatomical structure, dry and fresh weight, gas exchange parameters, chlorophyll fluorescence parameters,
photosynthetic enzyme activity and nutrient physiology of seedlings cultivated with different propagation materials were determined.

[Result] The results showed that, compared with the seedlings and mother tree branch cuttings, the root sprouting and rejuvenation
treatment significantly increased the leaf length, leaf width, leaf perimeter, leaf area, dry and fresh weight, and leaf axis length of Robinia

pseudoacacia cuttings, and significantly reduced the thickness of the upper epidermis, palisade tissue, and leaf thickness. Compared
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with seeded seedlings, the thickness of spongy tissue, leaf compactness, leaf porosity and the P/S ratio had no significant changes.

The content of photosynthetic pigment, net photosynthetic rate, transpiration rate, F\/F,, F,/F,, NPQ and other gas exchange parameters,

chlorophyll fluorescence parameters of Robinia pseudoacacia seedlings were significantly increased by root sprouting and rejuvenation

treatment, and the rooting sprouts in one year were the highest. The activities of fructose 1,6-bisphosphate aldolase (FBA) and ribulose-

1,5-diphosphate carboxylase/oxygenase (Rubisco) in the seedlings after root sprouting and rejuvenation were significantly higher

than those in the mother branch cuttings, but there were still significant differences between the seedlings and the seedlings; However,

the C/N, N/P, NSC and starch contents as well as the dry and fresh weight of leaves increased. The seedlings after root sprouting and

rejuvenation had higher nutrient utilization efficiency and dry matter accumulation, and the one-year-old rooting shoots was the highest.

[ Conclusion] The cuttings of Robinia pseudoacacia, which have been rejuvenated by root sprouting, have stronger growth potential

and juvenility, which provides theoretical support for the breeding of improved varieties and strong seedlings of Robinia pseudoacacia.

Keywords: Robinia pseudoacacia; rejuvenation of root-sprout; photosynthetic physiology; clonal propagation
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Table 2 Comparison of leaf phenotype indexes under different treatments

REVEIR A2 Treatment
Phenotypic characteristics GMO GM1 MS SS
4K Leaf length /cm 3.347+0.554 ab 4.250+0.330 a 2.469+0.265 b 3.1524+0.560 ab
9% Leaf width /cm 1.545+0.378 a 1.851£0.097 a 1.01+0.119b 1.872+0.422 a
& Leaf perimeter /cm 9.164+1.028 b 10.487+£1.031 a 7.0594+0.619 ¢ 7.813%x1.157 ¢
IH-[Hi A1 Leaf area /cm’ 4.707+1.168 ab 5.930£1.214a 2.553+0.448 ¢ 3.501+1.014 be

19.367+£0.551 a
8.333+1.528 ab
0.045+0.025 a
0.011£0.001 a

4K Rachis length /cm
/N4 Number of leaflet pairs
I-f6f 57 & Leaf fresh weight /g
I3 & Leaf dry weight /g
ELH-THI B Specific leaf area /(cm™g")

448.267+£116.220 ab

17.833+1.041 a
8.000£0.020 ab
0.054+0.022 a
0.011£0.002 a

529.473+133.080 a

17.435+4.741 ab
10.500£1.000 a
0.028+0.003 b

0.009+0.001 a

284.758 £56.207 ¢

11.617+0.617 b
5.00+1.000 b
0.047+0.018 a
0.010£0.001 a
354.801£16.016 b

tORPEERNIE £ FEE . FPIARFERERORAE RS R (P < 0.05). Rl

The data in the table is mean + standard deviation; there is a significant difference (P << 0.05) between different letters in the same column. The same below.

®3 TREACIETM A RRIEHEEEER

Table 3 Comparison of leaf anatomical structures under different treatments

s R EEE A= 2 AU B2 AR SR TR
Treatment  Upper epidermis thickness /um  Palisade tissue thickness /um  Spongy tissue thickness /um  Lower epidermis thickness /pm
GMO 14.294+2.173 ab 39.072+£17.163b 55.277+18.401 a 12.234+1.928 a
GM1 12.248+0.667 b 34.324+3.796 b 50.68716.187 a 9.713+1.430 b
MS 13.460+1.043 ab 47.988+6.692 a 49.657+3.114 a 12411+£1.321a
SS 15.767+0.976 a 49.159+10.216 a 63.105+10.831 a 13.013+2.725a
1t L i G S S RO TE gLt
Treatment Leaf thickness /um Leaf tissue compactness /% Leaf tissue porosity /% P/S ratio
GMO 113.244+14.476 be 32.166%t2.393 a 44.992+7.317 ab 0.707+0.171 b
GM1 109.224£5.064 ¢ 31.408£3.677 a 47.387+3.658 a 0.6771+0.127 b
MS 123.246+5.443 ab 3847115446 a 40.894+1.676 b 0.966+0.128 a
SS 143.821+14.848 a 34.6631£6.967 a 42.725+7.106 ab 0.779+0.288 ab
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Fig.1 Comparison of photosynthetic pigment contents in leaves under different treatments
x4 TRELETH R SEZBRSHHELE
Table 4 Comparison of leaf gas exchange parameters under different treatments
s . X s . N . SRS 7K 45 1) B 2% E K 43R FH 2
wE o e e NALRE MU KPR RO
[P | JE | JE S | . -1 WUEinst WUEint
Treatment P, /(umol'm™s") T, /(mmol'm™-s™) G, /(mol'm™-s™) C; /(umol-mol™) (umol-mmol™) (umol-mol™)
GMO 4.105+0.596 a 3.563+0.662 ab 0.202£0.040 b 357.754+2.149 a 1.064+0.088 a 18.810+1.384 ab
GM1 4.027+0.585a 3.289+0.268 ab 0.180+0.005 be 358358+ 14.116 a 1.237+£0.265 a 20.412+0.088 a
MS 1.474+0.683 b 2.189+0.681 b 0.1161-0.040 ¢ 367.007+£9.015 a 0.492+0.033 b 9.570+£0.230 ¢
SS 5213+1.153 a 4.94940.994 a 0.294+0.054 a 359.670+2.162 a 1.052+0.104 a 17.674£1.315b
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N 16.224 mg/g. MS AL Mg & &R KT
HAbALFE (P <0.05) .
M A C/N N & B A GMT > MS > GMO >
SS, GMI1 1 MS &b BH[E Z A RE (P> 0.05) ,
I H B E KT A 2 M (P <0.05) o M
N/P 4 SS > GM1 > GMO0 > MS, SS 1 GM1 [i]
AR E, IR RT HAl 2 MR B (P <<0.05) .
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Table 5 Comparison of chlorophyll fluorescence parameters under different treatments

MRS

A3 Treatment
Chlorophyll fluorescence
parameters GMO GM1 MS SS
F, 601.840£65.977 ab 563.589+£27.921b 459.3121+49.495 ¢ 680.533£21.175a

F, 2 693.506+211.756 ab 2939.8611+26.705 a 2349.8934+334.420 b 2488.989+205.912 b
F/F, 0.776£0.028 a 0.808£0.008 a 0.804£0.007 a 0.737£0.049 a
FJF, 3.50940.603 b 422440221 a 4.10440.176 ab 2.577+0.251 ¢

F) 649.498 +51.440 a 584.285136.784 ab 548.521£68.355b 662.712140.494 a

F' 1590.2384+300.572 a 1378.5174+166.296 a 1471.4794+161.582 a 1496.458+344.531 a

Y(II) 0.291+0.052 a 0.340+0.020 a 0.341£0.020 a 0.206+0.009 b
ETR 61.705+11.093 ab 72.198+4.328 a 72.537+4.352a 44389+1.917b
qP 0.496+0.036 ¢ 0.593+0.021 a 0.544+0.005 b 0.429+0.025d
NPQ 0.718+0.192 b 1.156+0.291 a 0.596+0.130 b 0.700+0.243 b
: :
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Fig. 2 Comparison of photosynthetic enzyme activity in leaves under different treatments
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Fig.5 Correlation between photosynthetic physiology and morphology of leaves
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Fig. 6 The correlation between leaf photosynthetic physiology and nutrients
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