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Drought Resistance Evaluation of 11 Populus deltoides Clones
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Abstract:In order to explore the mechanism of drought resistance of poplar,the leaf anatomical structures
of 11 poplar clones were observed by paraffin section method. Through the membership function method
and grey relational degree method in fuzzy mathematics, the drought resistance of 7 indicators were compre-
hensively evaluated and correlated,including the thicknesses of leaf, midrib,upper epidermis thickness,low-
er epidermis,upper palisade tissue,lower palisade tissue,and tightness of leaf tissue structure (CTR). The
results showed that the order of drought resistance of 11 Populus deltoides clones was ‘NanKang’ poplar
>P.deltoides No. 2> P. deltoides No. 3>08H4-5>08H2-16 >03S4-1>69 poplar>08H11-11>P. del-
toides No. 1>Shanlin No. 3>>08H1-6. In addition, the thicknesses of upper and lower palisade tissue, leaf
thickness and other indicators had the highest correlation with drought resistance of P. deltoides clones,
which would provide scientific basis for genetic breeding and efficient breeding of P. deltoides clones.
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Table 1 Experiment materials and their genetic background
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Fig. 1 Leal anatomical structure of 11 Populus deltoides clones
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Table 2 Measurement results of leaf xerophytic structure indices of poplar clones
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08H11-11 655.63+6.46ab  211,23%7.61bc 12.1040.49a  74.73%3.35def  74.32£3.55ab 11.05+0. 41ab 0.35440.007cd
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08H4-5 755.1049. 59abe 235, 8344, 20cd 13.1640.97a  76.5245.36def  85.5546.55abe 12,9940, 88bed 0. 32420.019abc
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Table 3 The comprehensive evaluation drought resistance of 11 P. deltoides clones
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Table 4 Non-dimensional quantities of 7 xeromorphic indices

otk o bk L R EE R ERE R A TE A TR R CTR
/]lm /}Lm /,Lm H ?RJ;T‘E/[LIH 2ﬂ§,‘:{}§—f§/,lm /um

08H11-11 0.044 5 0.260 1 0.117 8 0.5855 0.011 9 0.4313 2.112 6
08H2-16 0.797 3 1.169 7 2.2525 1.157 9 1.243 3 1.546 2 0.541 7
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AR AR BRI EE KN30 - SR 4 2R
(0.812 3 pm) . L JZMHAE AL B (0. 804 4 pm) (I
JEREC0. 791 3 pum) P KR €0, 684 6 pm) | bR B
JE (0. 664 3 pm) | T F K JEJE (0. 616 6 pm),CTR
(0.610 4),

3 Hik gtk

TR AR A PR EENAREY e 2
— EMMARERZBIFEEEV LR, Y
T A S5 i E B G A R L A T R A
TR TR R U . A R B RE M A
FRZ R LA KR Y A UGk dE i A R
IR A VAR TR A0 A T LA D i
WIS IE O AR . R AT L S R i R S A
PSS n A Ry S ER =S SN R R R A D
HEL I PR A0 D 32 5 0 45 00+ ST A It R 58 23 R D
MHOEHEATE G /. T 85T ALY 7 (it
[ERAVEN SN 221 A R A PN T B Y o
SR, BRSNS R B A T R L A
JEEJEE S S 2 AR B PR AR v L T I A 2 2R
JEEFE TRl /I o P ok ot 7 A 5 A AT AE B R L
LRI MK R . R R N R
AT R O R A s T T A WY R B Y AT R
FL I R MR 2 )R 5 v e JR JEE 3 A A O D
Vh 2T R AE Y R (RN 5 2 5 o A 2E 4 n
SIHL, HEE AT ST S ROR T M R BT A G
RO AR i R JRE B BIHASE A S B AL R LA R
F Ui S A A RS A AR T A X AN [R] R Y N A AT
I R il 151 45 AR UL 5 20 M T SR R AIE e BROR R
PN A7 R B M R < 4R . A A
KRG EBFFREEA—B FET M ik A Y b
FEVEVEA AT LA UL M S e R 9 B 42U R

fIEAH T 8= 50t ) BT i 55 AL AR AR 0 4
B o BRI X AR ) B 0 S PR LS A RS A2

R A ) Bt 5 1 e R T Ak R 22 Tl AE A — E I A8
R TE SR AR TR B — R 2R G L
P FRZm R R AR 2%, = E AR A o A
T REAE B 35 25 F S A AE — o A DG M DR T B 0 o
S — P RE MR R XS R ) 00 B R A AT A T ) W T
WL EHIE . XA FORUE, AU 50 B
KU R TSR S AR AR R R AR —E
% AR EA — @ W R BRI, 4, Gk = 5 B vk
UL A 1 T 5 5% 4 DA i X 4R Ak il L A3 7 A A B
AEARAE BRI A 5 B 2 R HH S 5 i = A KRR I ¢
E S Y e v/ G o) | BT Y GO B e v
[EAAE /St U B 1 R S AR RS2 A IR T B
i Rk 35 B A B HE R 2 ARl N S R . AN, 0
AR TR 1 43 it AR 2 g T R A ST R L
THNTE,QTL M & &Y bt 5P 5T A
e VR T o A Y 2% 2 DN BEOUE Jr T 6 A P 5
4 A= SHAL A8 T A 5 L 3E O 3 TR B R R
IR PR, Flhn, ], Y. Zhang %
WXP1 B A8 G T8 a] DLyos Hows oo 4k fif
ot 5 DR ML R 3R B IR XS I S 3 D T K A A K L 3
A RS R . B R 22U R A B B R A R
SEAR I . 0] e IR i 22 B AR A Gl it
HE P 2 AR T B nT LA MROR 70 52 P A k5 R i A0
¥,

AR WP R PR B S T H AT
TR RINEG 2 SMEWERY 3 5 HPL BB
#;08H4-5,08H2-16,03S4-1 X 3 NIt R 3L 5
AT R TR 69 4 5P ZH,08HI1-11
HAYTRIEA T 69 MBEAK 3 5 Z a3 Al fE 2 K Ry
ATR] b R CHRO 7R T 538 5 v SR BORY BT R HL A



84 PG AL AR Be 2 i

34 #

[ R PO N T ¢i5E = I DS W S R DR (BR8]
AN IR Y R R B RO AN R AR A AR
JR AL SEHR A 23 B v 4 SRS I K ) 2 2 R Y O
WK B2 R DU el A Wy 3 22 I B 5 AR S ) L DU
A U0 B G 28 S K %86 . 416 I T KR o B A 2 4L )R
JE I JERE S AT O SR N R A T R E B
PEPPAN 5 AR o 10T 2 B JE BE AT CTR Al RLAR O ik #E
PR R AR AR RLE PP A 45 AR 0 B AT G A SR
AEPRIE — LBk

SE K

C1] S M, i ok e e I AR L P A2 VR v OO0 35 s b ot 1 2
B EIL) ] A 252440, 2006, 30(2) - 314-322.

(2] Sk&Far, Hbete, 2400, 5. 320 BAg 3t B U IOAF 2 st %
W AR LT . Aol RE 42,1999, 35(2) : 34-40.

[3] 3. EBE, T AR . moJr 8L Iy #3560 B 4 ik
AV H F= A A LT MOl B2 BF 5, 2010, 23 (2) - 227-
233.

(4] wh— L, RN, £ i E A 535 B A T R B 7 L) ], #k
LR IR 19901 ¢ 1-3.

[5] X, B, m a5 Bt i BA Sy e LT ). vk
PR B 2% 4 2013, 28(3) 1 113-118.
LI H,FAN J F.GAO ] S,et al. Comparison on drought resist-
ance on anatomical structures of black poplar leaf[]J]. Journal
of Northwest Forestry University, 2013, 28 (3):113-118. (in
Chinese)

[6] ZHAO C X,HUANG Z S. A preliminary study of xeromor-
phism of some important xerophytes growing in Tungeli desert
[J]. Journal of Integrative Plant Biology, 1981, 23 (4); 278-
283.

L7] AR VRTINS B L, 55 8 e S [7) 288 70 oo Tk 52 25 4 (49 LU 4%
fif fl 2 E AR L) ] VY AL R A 25 4, 2003.23(12) - 2211-2215.

[8] e¥y,ZRar, XIHa. 13 Fh#3 XS L JE 4 4 vt i f 3] A8 28 2 WF 5%
[J]. F 5 K ¥ I 5 5 85.2002.16(1) :100-106.
YAN L,LI H,LIU Y. The anatomical ecology studies on the
leaf of 13 species in Caragana genus[ ] ]. Journal of Arid Land
Resources and Environment , 2002, 16 (1):100-106. (in Chi-
nese)

(9] AR HEZEE JRRAE. KON B LI RIS e MR

LI, PG bk 2 B 2 4l » 2005, 20(1) - 57-64.

ZHENG S X, FAN J F, SU X H. Study on comprehensive
judgement of drought resistance of Populus nigra[J]. Journal
of Northwest Forestry University,2005,20(1) :57-64. (in Chi-
nese)

(100 RZEZE, 255 0K AL ZE. /S T I8 v W i e 300 445 g R0 21F 2 L
Mot S b4 00, 7 PE AR - 2007,27(3) :431-434.

(110 E B, Rk 45, 2 DR TP R o i 5 AR 45
FWFFELT 1. 7 b e ARRE B2 K 2 2 4. B AR B 54, 2012, 40
(5):45-49.

WANG Q S, FAN J F, ZHOU Y X, et al. Research on
drought resistance on anatomical structure of leaves of two

new poplar clones[J]. Journal of Northwest A&F Universi-

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

ty:Nat. Sci. Ed. ,2012,40(5) :45-49. (in Chinese)

i AF Ik, BT 8 2% 0T 0T, 46, 5 Rl i 0 2 2R 0 e 25 A 1Y
HURMEDIE T ], E A2 0E R . 2011,27(2) :21-25.
75T JE E L A4 A kb T R e A ) 45 R BT AT
LT bR A BE 2 41, 2016, 31 (1) : 119-125.

YANG X P,ZHOU W, LI Y,er al. Drought resistance and
leaf anatomical structure of Eucommiaulmoides clones[]].
Journal of Northwest Forestry University, 2016,31(1):119-
125. (in Chinese)

ZRIEH. BAERY B S M [T, A Y25 4. 1981, 16
(4):9-12.

ThHE, b, EAE. U E R E RO E A R A A ). v
e AR, 1997,17(4) 1 478-482.

IRER A TERRAT T AA L AF L R AR R AR R VD B3 A AE PR 4
Fy B Ca A FRAELT . A AR 2441, 2005,29(1) : 1-7.

(EER R 1 Gl el S I L T 7 N R I Y =1 R i 1
(17 op R 23/ 42, 2010, 26(22) : 113-117.

WAk B IDE K mORAE L 48 5 AN R AR B I R A ) 45 4 B L
PRI, B A 2441, 2017,8(3) :301-306.

YANG S, ZHANG X F, GAO X S, et al. Leal anatomical
structure and drought resistance analysis of 5 rubber clones
(Hewvea brasiliensis)[ ] ]. Journal of Tropical Biology,2017,8
(3):301-306. (in Chinese)

BE RS R AR 4 TR A R B g 2 R A B
FURT B X AS R K 43 b 2 e 13 LT A RE 4 4R, 2011, 29
(2).:218-225.

B AL ARAE A R Ha M, 55 LT R FI R K 3 i
S R a3 A AR bR AL R BT R L. AR B R S 3
B2 .2014,23(3) :65-73.

TR % AR 2 7 ) 3C. T 8D & 5 (Amamo piptanthus na-
nus) M52 U &3 (Ammopi ptanthus monglicus) M i i &1 55
i KT AL ] b, 2018, 38(1) - 157-162.

SHI L L,JIANG Z R,FANG X W. Leal eco-anatomical char-
acteristics of Ammopiptanthus nanus and Ammo piptanthus
monglicus[J]. Journal of Desert Research,2018,38(1);157-
162. (in Chinese)

HA PRI AR GEL S AW JE M R B R LR AT
LI v Aol BB R 224, 2014, 34(4) £ 30-35.

kS EARAE L RAME L GEL HE T R i A A 0 T 11 b e
T ARMAE Y BRI LT ], PO I AR ARE B R 2= 2 4 A SRR
R ,2014,42(8) :86-92.

ZHANG J Y.BROECKLING C D, BLANCAFLOR E B, et
al. Overexpression of wxpl, a putative Medicago truncatula
AP2 domain-containing transcription factor gene, increases
cuticular wax accumulation and enhances drought tolerance in
transgenic alfalfa (Medicgo sativa) []]. Plant Journal, 2005,
42.689-707.

TR aCHE AT AR R A ) 2 A AR B S P R R SE R
LJ] P b bRt B R 24 - B AR B3 T, 2018, 46 (9) : 51-
59.

GUO SJ,WU Y Q. Leaf anatomical structure characteristics
and drought resistance of Chinese chestnut[]J]. Journal of
Northwest A& F University: Nat. Sci. Ed. - 2018,46 (9):51-

59. (in Chinese)



