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In order to study the effects of exogenous BR and TAA on the drought resistance of poplar, the 1-
year-old potted seedlings of three Populus deltoides x P. nigra clones, NE19, R270, and 107 were
selected for 15 days of treatment and sprayed with 10 pmol/L brassinostevoid ( BR) and 100 mg/L [AA.
The results showed that BR and IAA significantly improved the net photosynthetic rate ( P, ),
photochemical quantum yield (F /F ), chlorophyll content, leaf water-holding capacity under drought
condition compared with the hormone-free. The P, of NE19, R270 and 107 was increased by 19% , 60%
and 85% , respectively in BR treatment, and 35% , 50% and 80% , respectively in IAA treatment. The
F /F_ of BR group increased by 7.7% , 7.5% and 10.9% compared with the non-hormone group,
while the TAA group increased by 7.4% , 8% and 11.9% , respectively. The results indicated that
exogenous BR and TAA improved the drought tolerance of Populus deltoides x P. nigra clones.
Examining the leaf discs treated with exogenous hormones treatment and it was indicated that, for all

three clones, the stomatal indix decreased by 12.28% , 25.60% and 20.31% , respectively in BR
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treatment, and the IAA treatment decreased by 13.00% , 13. 15% and 14.48% , respectively. BR and
IAA treatments inhibit stomatal development to reduce water loss under drought conditions. The
expressions of EPF1, EPF2, EPFL9, ERECTA, FAMA, SDD1 in stomatal growth-related genes were
detected by fluorescence quantitative PCR. EPF1, EPF2, ERECTA and SDD1 which negatively control
stomatal development were increased, but the expressions of FAMA and EPFL9 which positively regulate

the process were decreased. In summary, phytohormone BR and IAA are involved in the process of

stomatal development in Populus deltoides x P. nigra, and increase drought resistance of poplar by

inhibiting stomatal development under drought conditions.

Key words BR; IAA; Populus delioides x P. nigra; exogenous hormone; drought tolerance
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1.1 XEMESLEHE

S5 A AU SRl R G P AT AR S B R
3 PR 35 4% 42 A8 ¥ o R M B EE . NE-19 ( Populus
nigra ) ) . R270 ( P.
deltoides x P. nigra) . 107 ( P. X euramericana cv.
“74/76° ) .
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mg/L IAA | B Z Wi 55 mL;3) BR 1Mt 10 pmol/L
BR, BRI 55 mL, &R IoME R 44 A 5E Sk
PHOERAACRE 3 A, AL 18 AN AL (R 1), LT
BRI 1 YOMER , FF 138 AR T RIHEK (6 d)
PR 1 R BE 1 MEAHE A 0 K, T
MRAREFRICH 0 d,
SEHG TR TAA 55 BR W& TAb st Rl Ak
PIH ARG R ] BEE WS 200 wL JoK L BER
e, PR R RS 2 i g W B

x1 ZRBAHEFER
Tab. 1

Treatment group in detail

SRR ok

Soil relative water content

20% 50%

Hormone free-NE19 Hormone free-NE19

NE19 TAA-NE19 TAA-NE19
BR-NE19 BR-NE19
Hormone free-R270 Hormone free-R270
R270 TAA- R270 TAA- R270
BR- R270 BR- R270
Hormone free-107 Hormone free-107
107 1AA-107 TAA-107
BR-107 BR-107

1.2 NEmHE
1.2.1 AR HAK

MALFRE 1 KITHE, 55 2 d, PEESE 4 SR T 19 56
7 ~8 ﬁﬁigﬁwf,ﬁﬁ Licor-6400 & 0 & 66 ik
(P, MR RE(G,) , BT R LB 3
LB o JEIEAOE A AR B L1 R O
BEE N 800 wmol/ (m® +s) , 2 H & AR N KM B35
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R, 15 K2R 2 h s, SR PEOEAX Dual-PAM-100
MERBRADE RS I SO T8 F /F, .
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C, =12.72D, —2. 59D,

C, =22.88D,,, —4. 67D,
K.C, HMEER a T, mg/L; C, HFEEE b
I 1, mg/L; Dgys Dy N 645 F1 663 nm AL ) 1
JGIH,

HEBRER(my/g) =

(MR PE x SRIBORIRTR) /AH Py o i

1.2.4 vthARMESAKE
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CHET B TR, PRt i T hia, AR A
HXF 7K (LRWC) = [ (85T - T 5t ) /(e
f i — T ) | x 100% T AR & 7K &
1.2.5 #hetasLEE L Al

FEALFEES 0 K, HiC 5 ARic s | R I 4)
W ZEALBRAGSS 15 KA 6 mm FTFLESTERRIC I A Y
Frtk ML 172 AT R R, T 25% 13 R W
G5 24 h Jm, B T A8 (LeicaDM2500) T WA 5L
THEAAT AL B 5 A LS B (o7 1 R O
AR ME 3R B A AR o
1.2.6 AR EK 6 R K E Z A

AEFREES 15 K, B A AR IR 0 KA
gt EHE AR R, RGO - 80°C &, BTG
PER AR 3 AEE, W T LERN AR
EASYspin Plus #f %) RNA P $2 BUK 7 & 2E 17 8
RNA # 8, 2 % 5 1 cDNA (1 F K AR 2 A iy
TIANScript 11 ¢cDNA 2 1 #4550 &) - F26E
A, ARG E R H L (https : // phytozome.
jgi. doe. gov) BT IW) (£ 2) ,UBQ HINSHEH

Tab.2 Primers for quantitative real-time RT-PCR

FEZ F Gene name

1E[M 514 Forward primer

JZ 1751 %) Reverse primer

UBQ AGACCTACACCAAGCCCAAGAAGAT
ATGCTCACCATGTAGACTAG

Potri. 019G102800

Potri. 013G116600 GGAAGCAGCAAGAGAAGA

Potri. 002G249900 CACCACCTGCTCATAAGTT
Potri. 013g136100 TCTCTGTCTTCTTCCAATGG
ERECTA ATCCAGGGCTGATGACAACA
FAMA ATCAGTGCCAAGCTTGAAGA

SDD1

AATATCATGTCAGGATCATC

CCAGCACCGCACTCAGCATTAG
GGACAGGATAAGACTTGTTATG
TGAAGGCACATGGTAGTATT
GACATCTGCTCTTCATTGC
AGTCTCAGCCTCTTCAAGT
ACAGTAATGCAAGTTGGAAA
AACACAGGGCAGTTGCTTCC
TTGTCACTAACATAGGCAGT
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SLIG BT A5 8008 F Microsoft Excel 2010 R4 504
REPE; SR T SPSS 22,0 #E 4T K K Jr 22 43 i, A
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AR PR LY TC I ER 2 53 0 19% .60% 85% ., TE 3
ATeHEZ T AMERE I TAA 5 BR XHZE 107 64
MR T B B
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g 101 2
E L < 10F
S 8F el 3
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AL FHEEE] Treatment time/d

A B. BIEAIN &K E 50% ;5 C.D. 3N & KE 20% , FEFPEIE AT « friER 2 (n=3), TR, A,B, soil

relative water content is 50% ;

C,D, soil relative water content is 20% ; data are mean + SD (n =3). NE-19, Populus

nigra X (P. delioides x P. nigra); R270, P. deltoides x P. nigra, 107, P. x euramericana cv. ‘74/76’ . The same

below.
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Variation of photosynthetic rate of 3 clones under different water treatments
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Fig.2 Effects of exogenous IAA and BR on the photochemical quantum yield (¥,/F, ) of three clones under different water treatments
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Fig.3  Effects of exogenous IAA and BR on chlorophyll content of three clones under different water treatments
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Fig.4 Effects of exogenous TAA and BR on leaf relative water content of Populus deltoides x P. nigra
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Fig.5 Effects of exogenous IAA and BR onstomatal conductance of three clones
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Tab.3 Variation of stomatal index among 3 clone treatments
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significant difference (P <0.05).
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Fig.7 Transcriptional abundance of different stomatal development-related genes compared with hormone-free group
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