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•    Hickory (Carya cathayensis) is a member of 

walnut family. It is a very well-known nut tree in 

eastern China and mainly found in the area of 

Tianmu Mountain.  

 1. Introduction 

Hickory nut                                                Hickory Tree 
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        155 genotypes were collected from Zhejiang, Anhui, Hunan, 

Guizhou, Yunan et al. 

Figure 1 The geographical distribution of Hickory in China.  
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There are 5 Carya species native to China 

Figure 2 The Carya species in China.  



Species C. cathayensis C.illinoinensis Torreya grandis 
Camellia 

oleifera 

Oil content 

(%) 
64.0~74.0 55.2~75.1 54.6~61.5 43.2~55.6 

Unsaturated 

fatty acid (%) 
88.4~95.8 80.1~84.5 74.9~79.5 83.6~86.6 

       Hickory is very important economically, 

since its nuts are good sources of oil and 

nutrients. 

Table 1 Comparison of the oil contents among different oil trees. 



          The main limitation of this species is as 

follows: 

1. Lack of new cultivars 

2. Difficulty in propogation 

3. Slow growth and late maturation 

4. Low yield and poor quality 
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Auxin plays a key role in the graft process in C. cathayensis.  

Figure 4 IAA detection using 

immunocolloidal gold technique 
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Figure 3 Auxin fluctuation during graft process 

2. Grafting 

(Liu et al., Scientia Silvae Sinicae, 2009) 

2. Morphological and physiological characteristics 



Picture representation of leaf primordia development in the 

Hickory grafted plants at 30 days after grafting (dag) at 

various treatments. 

(c) NPA applied plants  (b) IAA applied plants  (a) Graft plants 



Types of scion and grafting time, the main factors 

affecting survival rate during graft process. 

(Zheng et al., J. 

Fujian College of 

Forestry, 2001) 

Table 2 Changes of water and soluble protein contents in grafted Carya cathayensis 

Table 3 Changes of tannin contents of rootstock and scion in grafted Carya cathayensis 

Table 4 Changes of polyphenol oxidase activities of rootstock and scion in grafted  

Carya cathayensis 



3. microRNA identification in hickory 

Table 1 Statistical analysis of small RNAs from G0, G7, and G14 libraries 
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Fig. 1 Small RNA from the G0, G7, G14 libraries in hickory. a Type distribution of 

different sRNA reads; b size distribution of sRNA reads 



Table 2 Conserved miRNAs identified in hickory 

     21 conserved miRNAs belonging to 13 miRNA families were 

identified. Of which, 9 miRNA*s were detected, which had strong 

evidence of being bona fide miRNAs 



Table 3 Novel and potential novel miRNAs identified in hickory 

10 novel miRNAs and their corresponding miRNA*s 

belonging to 8 families were identified during the graft 

process in hickory 



family  miRNA  sequence(5'-3') 
normalized reads ratio 

regulated 
G0 G7 G14 G7/G0 G14/G0 

156 
cca-miR156a UGACAGAAGAGAGAGAGCAC 9.336  19.490  19.971  2.09  2.14  up-regulated 

cca-miR156b UGACAGAAGAGAGAGAGCAC 9.336  19.490  19.971  2.09  2.14  up-regulated 

159 
cca-miR159a UUGCAUAACUCGGGAGCUUC 76.759  39.315  31.444  0.51  0.41  down-regulated 

cca-miR159b UUGCAUAACUCGGGAGCUUC 76.759  39.315  31.444  0.51  0.41  down-regulated 

160 cca-miR160 GCGUAUGAGGAGCCAUGCAUA 18.215  40.696  42.028  2.23  2.31  up-regulated 

172 
cca-miR172a AGAAUCUUGAUGAUGCUGCAU 548.099  374.655  168.383  0.68  0.31  down-regulated 

cca-miR172b AGAAUCUUGAUGAUGCUGCAU 548.099  374.655  168.383  0.68  0.31  down-regulated 

390 cca-miR390b AAGCUCAGGAGGGAUAGCACC 151.402  87.779  72.545  0.58  0.48  down-regulated 

397 cca-miR397 UCAUUGAGUGCAGCGUUGAUG 137.419  74.960  38.165  0.55  0.28  down-regulated 

482 cca-miR482d GGAAUGGGCUGUUUGGGAUG 205.008  606.635  430.055  2.96  2.10  up-regulated 

827 cca-miR827 UUAGAUGCCCAUCAACGAACA 5.062  2.716  1.429  0.54  0.28  down-regulated 

S12 cca-miRS12 UUUGUUGAUGGUCAUUUAAUG 57.673  51.371  27.311  0.89  0.47  down-regulated 

Table 4 Differential expression miRNAs during the graft process in hickory 



Fig. 2 qRT-PCR confirmation and comparative 

relative expressions of miRNAs isolated from 

hickory rootstock and scion at 0, 7, and 14 days 

postgraft. The expression levels of miRNAs 

were normalized to the level of 5.8S rRNA. 

The normalized miRNA levels at 0 day post-

graft in hickory were arbitrarily set to 1 

14 miRNAs and their expression trends were similar 

to the results obtained by Soelxa sequencing  



Fig. 3 The expressions of the 

target mRNAs (genes) of 

miR156, miR159, miR390b, 

and miR827 isolated from 

hickory rootstock and scion at 0, 

7, 14 days post-graft. The 

expression levels of target 

mRNAs were normalized to the 

level of ELF1a-1 gene. The 

normalized target mRNAs 

levels at 0 day post-graft in 

hickory were arbitrarily set to 1. 

The miRNAs are in black, and 

their corresponding target genes 

are displayed in white 

Four miRNA target genes (cca-miR156, cca-miR159, cca-miR390 and cca-miR827) to 

perform qRT-PCR. The results suggested an inverse relationship between the 

expression of the miRNAs and the regulation of their corresponding target genes. This 

evidence further validated the reliability of miRNA sequences generated by Solexa 

sequencing.  



4. Conclusions 

•155 genotypes were collected from Zhejiang, Anhui, 

Hunan, Guizhou, Yunan et al. Three new varieties were 

selected and certified. 

•21 conserved miRNA sequences as well as 10 novel and 

ten potential novel miRNAs were identified during the 

graft process in hickory. 
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Let Us Meet Again 

We welcome you all to our future conferences of 
OMICS International   

 
Please Visit: 

http://transcriptomics.conferenceseries.com/ 

http://conferenceseries.com/  

 http://www.conferenceseries.com/genetics-and-molecular-
biology-conferences.php  
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