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Germplasm identification



Cotton Cotton germplasmgermplasm ( US ( US cvcv China) China) 

Species US China

G.hirsutum L. 3400 7522

G.barbadense L. 1600 565

G.herbaceum L. 190 17G.herbaceum L. 190 17

G.arboreum L. 1700 378

G.hirsutum L.landrances 2200 350

others 250 41

total 9340 8873



Establishment of screen system on salt-

/draught-stress

Stress identification and screening system



Cotton germplasm and salinity resistance in China

1. Germplasm: 8873.

2. Few of them are resistant to salinity, as 
well as to drought, chilling.

3. Distribution of salinity-resisted: 3. Distribution of salinity-resisted: 
G.herbceum,    33.33％

G.barbadense,    3.86％

G.hirsutum,         0.09％

G.arboreum,       none



Mechanism of salinity-tolerance
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1. DNA methylation analysis under 
different types of salt 
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Fig. 2-1 Cotton seedlings under different salt stresses

A) Zhong07–dH2O; B) Zhong07–NaCl; C) Zhong07–NaHCO3; D) Zhong07–
Na2CO3; E) ZhongS9612–dH2O; F) ZhongS9612–NaCl; G) ZhongS9612–
NaHCO3; H) ZhongS9612–Na2CO3



Table 1 Salt-tolerance 
level of different 
cotton accessions

2.  DNA methylation analysis in different 
cotton accessions under salt stress 

Table 2 DNA methylation 
patterns of different cotton 
accessions detected by 
MSAP



Cotton material
Salt-tolerance 

index (%)*
Salt-tolerance 

level

CCRI29 60.84a Tolerant

P1 54.50b Tolerant

RP4 42.39c Sensitive

Mid-parent heterosis of 
salt-tolerance level

25.59

3. Epigenetic mechanisms of salt Tolerance 
and heterosis in upland cotton

Table 4 Salt-tolerance 
level of CCRI29 and 
its two parents

salt-tolerance level
25.59

Fig.2-6 DNA methylation 
patterns of CCRI 29 
detected in CE with the 
primer combination



•10,820 lncRNAs of high-confidence were observed, Small RNAs revealed that
196 lncRNAs may be the precursors to small RNAs, most of which (35.7%, 70)
were miRNAs.
•LncRNAs may be likely to involve in regulating plant hormones pathway in
response to drought stress.

4. lncRNAs responding to drought
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•Salt-tolerant cotton might have a mechanism of increasing the methylation 
level when responding to salt stress; 
•Increasing level of DNA methylation and different methylation patterns 
might play important roles in active responding to salt stress in cotton.

5. DNA methylation helps to understand the 
responding to salt stress
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Genes of salinity-tolerance



Transgenetic seeds (2016)

No. receptor genes No.of seeds

1 ccri45 GhVP 180

2 ccri63 GhVP 60

3 ymz21 GhVP 96

4 sGK958 GhVP 87

5 ccri45 GhSAMS 99

6 ccri63 GhSAMS 120

7 ymz21 GhSAMS 78

8 sGK958 GhSAMS 56



Transgenetic seeds screened under 
the salinity stress(0.4%NaCl)



Some salinity toeralant  races

Race No.

Salinity 
resistance 
index/%

Salinity resistance 
level Race No.

Salinity 
resistance 
index/%

Salinity resistance 
level

ccri9806 76.5 resistant 804129 58.2 tolerant

806081 74.9 tolerant 805021 55.3 tolerant

810151 72.3 tolerant 810011 50.6 tolerant810151 72.3 tolerant 810011 50.6 tolerant

807071 72.3 tolerant 804137 64.3 tolerant

807017 71.2 tolerant 805133 63.2 tolerant

810121 65.3 tolerant 806011 58.9 tolerant

807067 55.2 tolerant ccri9612 21.5 sensitive



salinity tolerant                     salinity sensitive

CRI9806                   CCRI12

CRI9806 grown in the 
saline(0.4%NaCl) land.



CRI9806 growing in the saline 
land.



Ccri9806----0.52% saline land, 
Changzhou, Hebai province

control

ccri9806
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