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Growth promotion and tolerance improvement to drought stress
of cotton seedling conferred by Piriformospora indica

PAN Rui', DENG Jing', HU Ai-bing®, ZHANG Wen-ying'
(1. Research Center of CropStress Resistance Technologies, Yangize University, Jingzhou, Hubei 434025, China;
2. Cotton Research Institute, Jingzhou Academy of Agricultural Sciences, Jingzhou, Hubei 434000, China)

Abstract: A drought sensitive cotton variety , Shayang 505—-3A, was inoculated with Piriformospora indica for
the experiment, and the plant height, stem diameter, leaf area, net photosynthesis rate (P, ), stomatal conduct-
ance (G,), intercellular CO, concentration ( C,), and transpiration rate ( T,) were measured at 20 days of the
growth. The plant height, stem diameter, root parameters, leaf temperature, leaf reflectance and MDA content were
collected after the treatments of natural drought and PEG-6000 (15% and 20%) induced drought. The results
showed that the plant height, stem diameter, leaf area of cotten seedlings were significantly increased by 32.4%,
15.8% and 20.5% after inoculated with Piriformospora indica, and P,, G , C, and T, were increased by 29.1%,
55.9%, 20.1% and 51.1%, respectively. After drought treatment, the plant height and stem diameter of plants in-
oculated with Piriformospora indica decreased by 14.1% and 5.3%, respectively, while that of non-inoculated
plants decreased by 23.3% and 8.7%, respectively. The total root length, total root surface area, root volume and
root tip number increased by 9.6%, 9.9%, 3.8% and 21.3%, respectively, while the non-inoculated plants in-
creased by 11%, 27.7%, 12.2% , and the number of root tips decreased by 5.2%. Moreover, the leaf temperature
and MDA content increased by 0.34°C and 9.9%, respectively, while the non-inoculated plants increased 0.97°C
and 19.1%, respectively. The results indicated that inoculation with Piriformospora indica promoted the growth of

cotton seedlings and induced the drought tolerance of cotton by improving morphology of plant root and maintaining

75 B #9:2018-01-08 &[5 B #8:2019-04-26

ESWMAE : HR AT Rl BHIF 275 (201203032)

PEE R EPE(1993-) , 55, WALZIRN it WHFE 7 0] AR AR AE Wi R T HLEE . E-mail : 1101331244 @ qq.com
BIMESE K (1972-) 5 AL RTINS 202, FENFEY A Wi e Hi PELBAT 5T . E-mail: wyzhang@ yanglzeu.edu.cn



250 T XA 5T

537 &

normal physiological metabolism.
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Fig.2.  Piriformospora indica affected morphological growth on cotton seedling after 20 d of treatment
R EMEERFEA 20 d FRERRECKER

Table 1  Root traits of cotton inoculated with Piriformospora indica for 20 days

AbH B R R AR HRARFR %L
Treatment Total rootlength/cm Total root surface area/cm> Root volume/cm? Root tip number

P+ 218.76+11.059a 14.14+0.395a 0.301+0.017a 498.32+45.886a

P- 176.62+9.824b 12.95+0.260b 0.222+0.012b 306.60+24.000b

T : FFUARNG TR 30K B #2257 (P<0.05) , T IAL.

Note: Different lowercase letters in

same column indicate significant difference (P<0.05). The same below.
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Table 2 Fresh and dry weight of cotton seedlings inoculated with Piriformospora indica for 20 days

A o L 7R bt o

Mo bR

Mo T R b b1 i1 e

Treatment Fresh weight aboveground/g Dry weight aboveground/g Fresh weight belowground/g Dry weight belowground/g
P+ 2.523+0.078a 0.3347+0.027a 0.736+0.028a 0.0578+0.002a
P- 1.975+0.123b 0.2405+0.016b 0.612+0.022b 0.0479+0.002b
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Fig.3 Photosynthetic parameters of cotton seedling inoculated with Piriformospora indica for 20 days
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Note ; P+D— means inoculated with Piriformospora indica and without drought treatment; P—D-means non-inoculated
with Piriformospora indica and without drought treatment; P +D+ means inculated with Piriformospora indica and with
drought treatment; P—D+ means non—inoculated with Piriformospora indica and with drought treatment.
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Fig.4. Morphological characters of cotton seedlings inoculated with Piriformospora indica or drought stress
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Fig.5 Plant height and stem diameter of cotton seedlings inoculated with Piriformospora indica or drought stress
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Fig.6  The scanning picture of root system of cotton seedlings under different treatments



254 T2 X AR A5 %37 %

x3 BREREERRRERER

Table 3 Root traits of cotton plants under different treatment

Ab TR BREK B R AR FRARFH HRIAL
Treatment Total root length/cm Total root surface area/cm? Root volume/cm? Root tip number
P+D- 262.7+17.406b 18.1+0.368b 1.823+0.047a 325.1+33.6b
P+D+ 287.8+6.861a 19.9+0.441a 1.884+0.275a 394.3+32.5a
P-D- 234.1+30.020c 13.0+0.260c 1.221+0.012¢ 306.6+24.0c
P-D+ 259.9+5.642h 16.6+0.580b 1.370+0.041b 290.8+32.1c
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Fig.7 The thermography image and leaf temperature of cotton plants inoculated with
Piriformospora indica under drought treatment for 0 and 7 days
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Piriformospora indica under drought stress for 7 days

2.4.5 TFMrEA TP E AL o x4 6 MDA 42 89
e HIEMENEERUEA T R0 7 d J5 MDA &
i( B 9) st o] . T SA AL B 7 d S5 BERR AR 32 Fb
N AUE FAE AR 4> 35 P+D—F1 P-D—2 MO EEAH H
MDA &5 T 9.9% F119.1% , H A2 AL Ak ik 2]
EIKF-(P<0.05)  FZ MRS 3, 3K 10 . 42 Ep
FERUE AL AT DAZE T 5B T AR AEAR AR 4 MDA
2.4.6 PEG Wit F 8P B AL Jo st 48 10 5 60 %
PEG Wil 48 h JEAEARIEZS (& 10a) AT LA H . %

—
<

o«
T

P % % & MDA content/( L mol * g )
>

FIVIAS 520 ED 5 BUB A TR 72 15% PEG 36 5 e S
I K ZE 8 T e, HOR $ AP EN B AUE AR R A Treatment
R R P 5 20% PEG WE 5 $E R RN R ER HO FRENET dFEAE MDA S

RE R FAR R B2 K 1 15% PEG il T B _ﬁ% Fig.9 MDA content of cotton plants inoculated with
LRI bR DA R 2 AR Piriformospora indica under drought stress for 7 days



BiAE BN RERYE AR HEAR AL 2 T AR KO SR T BT R R Y 255

HNEELHKK N P+CK, P+15%PEG, P+20%PEG, P-CK, P-15%PEG, P-

20%PEG

Note: From left side to right side in order;P+CK, P+15%PEG,P+20%PEG,P-CK, P-

15%PEG, P-20%PEG.
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Fig.10  Plant morphology of whole plant (a), backward third leaf (b) of cotton inoculated with

Piriformospora indica under PEG induced drought stress for 48 h
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