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Leaf Morphology and Physiological Analysis of Different Parts of
Silver Glandular Poplar

BI Kai-jie, SUN Yao-guo, YANG Min-sheng, ZHANG Jun
(College of Forestry Science, Agricultural University of Hebei/Hebei Key Laboratory for Tree Genetic Resources and Forest

Protection, Baoding 071000)

Abstract: In this study, the morphology, physiology and transcriptome of different types of leaves were
measured in adult trees of Silver Poplar, which provided a reference for revealing the maturation effect. The
main results are listed: (1) The leaf morphology at long branches and short branches was significantly different,
and the leaves in different parts overlap to a large extent. (2) The in different parts of leaves was significantly
different, and the content of chlorophyll a and total chlorophyll in the lower leaves were significantly higher than
those of the upper and middle parts. The SOD enzyme activity in the lower leaves was significantly higher than
that in the upper and middle parts. The MDA content was manifested as the middle > upper > lower par;.The
starch content in lower leaves was significantly lower than that in upper and middle leaves; The IAA content of
the leaves in different parts increased with the decrease of height, and the ABA content was the middle > the
upper part > the lower part; The IAA and IAA/ABA of leaves at the long branches were significantly larger than
those of the short branches, and the ZR content showed an opposite trend. (3) The number of differentially
significant genes between different parts of leaves was less than the number of differentially significant genes
between different types of leaves based on transcriptome data screening. (4) GO and KEGG enrichment analysis
of different genes in each comparison group showed that the genes significantly enriched in the photosynthetic

pathway in the upper long branching leaves relative to the lower long branching leaves (SC-vs-XC) and in the
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upper short branching leaves relative to the lower short branching leaves (SD-vs-XD) , and gene annotation of

two of these genes showed that both genes encoded PsbR proteins, and the gene expression was up-regulated in

the lower leaves. The expression of these two genes was found to be up-regulated in the lower leaves, and the

analysis of the growth hormone transduction process showed that the expression of the genes was up-regulated in

the shorter leaves.

Key words: Populus albaxP. glandulosa;leaf shape; physiological characteristics ; transcriptome difference
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Table 2 Primer sequence for RT-qPCR

1 58 FH 2x M5 HiPer Realtime PCR Super mix with
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FIHI 2R RE I AR Rk

o 3105 RS (5-3) 23 (53
Treatment Primer name Forward primer sequence(5'-3") Reverse primer sequence(5'-3')
SC-vs-SD/ LOC7472133 ACTACTTACACTGCTTGGTACC CAATATACTGCTGCTGCTGAAG
XC-vs-XD LOC7490982 GACTAGAAATCACAGAGCTAAGGTTGGG TCTTCTTTCGATAGGAACATACTGGTGG
LOC7475739 GACTTGAAATCACAGAGCTAAGGTTGGG CTCTTTGTTTGAACTTTTCGGTCATCGG
LOC7494286 GAAAGGTTTCATAGCGGTATATGTTGGG GAAGTGACATCAAGGAAAGTCTCTTCGT
LOC7472711 AGAAGTATAAGCCATTTGTAAGCAGGTG AATCTTCATACCAAAAATATGCTCATCG
LOC7453841 AAGAGGAGGGATAGGATGTGTTGAGAGT ATGAAAGGCTTGTACTTCTGTGGTTGAT
SC-vs-XC LOC7465052 CAGTAATGAACCTTTACGTGCC GGGTTCTTGTTTCAGACTTCAC
LOC18108586 GAGCTTCGCGTTGTTAAGATAG GAAGAACCTCGTAATGGTGCTA
SD-vs-XD LOC7480000 GAAGTGCAAGAACAGAAGCTAC CTCTCGGAACACAACTAGAGTT
LOC7469610 GTATCCAAGCATTTTAGCCCAG TTCTCAGATGTATTCCTCGCTC

SCAFE FIAIM s XCHRZE T AN ; SDAEE FEp kAL ; XD R T EBA A ; SC-vs-SD 3% R AL AHXT T kAL ; XC-vs-XD
T EBIAHARXS T T ¥ A 5 SC-vs-XC A3 E B KAIHAHXS T T 3 KA ; SD-vs-XD 2 b # A A T S A ; T W)

SC represents the upper long branch; XC represents the lower long branch; SD represents the upper short branch; XD represents the lower short

branch; SC-vs-SD represents the upper long branch relative to the upper short branch; XC-vs-XD represents the lower long branch relative to the

lower short branch; SC-vs-XC represents the upper long branch relative to the lower long branch; SD-vs-XD is the upper short branch relative to the

lower short branch; The same as below
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Fig.2 Generalize procrustes analysis of the leaf shape
between different positions
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The dark blue dots in each grid graph represent the average shape of the leaves, the end of the line represents the difference between each marker

point and the average shape of the leaves, the length of the line represents the change amplitude of the corresponding marker point, and the

change of the light blue grid represents the change trend of the leaves.Average leaf shape with PC2 axis values of 0.12(A1) and -0.12(B1);
Average leaf shape with PC1 axis values of —0.15(C1) and 0.15(D1).Average leaf shape with PC2 axis values of 0.15(A2) and -0.1(B2);
Average leaf shape with PC1 axis values of —0.18(C2) and 0.18(D2) ; ZC represents the middle long branch; ZD represents the middle short

branch; The same as below
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Fig.3 Principal component analysis and outline variation of the leaf share between different positions
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The lowercase letters in the figure represent the difference in the difference between different parts of the same type at the level of P<0.05 and the
uppercase letters represent the difference in the significance of the difference between different types of leaves in each part at the level of P<0.05;
The same as below
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Fig.5 The difference of photosynthetic pigment content in different parts and types of leaves
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Fig.6 The difference of antioxidant enzyme content in different parts and types of leaves
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Fig.7 Differences in nutrient content of different parts and types of leaves
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Fig.8 Difference of endogenous hormone content in different parts and types
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