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Effects of dew on eco-physiological traits and leaf structures of Leymus chinensis and Agropy-
ron cristatum grown under drought stress
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Abstract

Aims To investigate the effects of dew on plants, we conducted the experiment to determine the physiological
characteristics and leaf structures of Leymus chinensis and Agropyron cristatum in response to increasing dew
under drought stress.

Methods Four treatments (no dew, three times dew and five times dew per week under drought stress, and
well-watering) were designed to examine leaf relative water content, water potential, net photosynthetic rate, wa-
ter use efficiency, biomass, and leaf structures of L. chinensis and A. cristatum.

Important findings There was a significant increase in the relative water content and water potential by simu-
lated dew increase for two plants species under drought stress (p < 0.05). For A. cristatum, simulated dew increase
significantly enhanced the net photosynthetic rate, stomatal conductance, and transpiration rate of plants under
drought stress (p < 0.05). On the other hand, there was no significant difference in the stomatal conductance and
transpiration rate for L. chinensis among treatments. Simulated dew increase improved the aboveground biomass
and root biomass of two species. The ratio of yellow leaves to the total leaves was decreased by simulated dew
increase for two species. Dew increase also protected leaf structures against the drought stress, suggesting that the
dew increase can slow down the death process of leaves resulted from drought stress. Therefore, the study demon-
strated that dew increased the available water for the leaves of L. chinensis and A. cristatum grown in the drought
stress and thus had positive effects on the photosynthesis, water physiology and plant development.
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PR, AT IR EOAN 5t 2 R O R AR B
Wy Fh £ B (Leymus chinensis) F1UK ¥ (Agropyron  cri-
statum) AT FEXT G, I AU 7K I 77 VE SRR
TR P Bkt /K R RSCRI R, BF S 4 7K+
S elE R AR AR F S 7K o AR SRR AR K R2
RN T 2 BRS¢ T A0 T 5 Bl (1)1 B
FEMEE AL DA

www.plant-ecology.com

1 #RA7EE

1.1 iR

TRIGLE o [ B2 BEAE YT 7T N K 2 ] 4534
BR 2 A M BRI & AT, 1R = T L SR
FE R ROCIR IR 5. B A, RN
E T — M KxTEXE NS m x 1.5 m x 1 mIBE=E,
5 5 PN TS P R P YR DI S R A RO 4 K T R A,
H HLfd H IRV B #% 5k (Onset Computer Corporation,
Bourne, USA) [R5 ic %I % A 41 13 B AR B 550
BB
1.2 RIEPFERE

FEAMVKEH R T RAREY, BHAA B
€. M5, R TRPETREHEEES KRG H
R ARYIFN, A2 . 2015558 HTE N 5 VE
IR T VD HI WS ER IX PR ) P 1-

1.3 REHE
1.3.1 iRt

R T20165E3H FRIETH LA T.3H N4
XPERRIK AT R B W, A9 A K2
A, mEEHA10 omEBEETOHEREA
13cm. EOHANIS ems B AN18 e, 1t
e BoR T 5iEA DUAR 3 R G S 1 1 5,
TR R —PRAEY), PIFIEY) 407 BRI, P
AT AL BRI ORFF— B, 78 b A 1) A5 465X 33K
/%X (HH2- ML3, Delta-T, Cambridge, UK)ill ig 115
BKFIKE. e YA KSR, R EKAR
BEA - KB R0 F BRI DK & 28 A 47K
55 o WISTFAA I, SEXt A M iEAT 2 8 1) 5k
o 1) A KR, Al 3 K R G R AE 5%—6%
(BB RFKERN%ESR), ZExTRAHEK
T AT LB A 7K 1R o 0 B E 4P b3, R
Tl N A K R AEWO) T 548 kA3
HRAEK(W3)s T8 R A SRR 45 /K (WS) LA IE
WHAK(W), BRGETNESE . EFEHIKW), R
HIEEKELIN18% (IR KFIKERIZ0%L ),
REAESE K, RIGILHATIH .

TG Pk 5 KO TR I = P I e I IR AR SR
PR ARAE BT AMRIG 45 SRR U, VIR Vb H
k4 7K B 7E20:00 /2 47 kA, $022:00 78 47 k45 K
BIFUGEE RN, HEZE " H6:00-7:000% B & KME
(Wang et al., 2017), PHELE % PYREE A kB0 (]

©U 00000 Chinese Journal of Plant Ecology



LA A KOG T R N S AN A B SRR S RS IR 1201

BN /K % it R B 8] o A0FE H 2 [8122:00 - 467
ALK, BRI RER6:00, JLRFLES ho 7EEE
SEKCRAE IR, P 2 S R P Sk [R5 1
= AR R (). BdEER M, W5
SO Te) 5 =2 P DR SORE R B DR R AE 95%-100%, i =
AR Z 48 /N 171 °C, B LART DL ZUBS I 22
S TR 45 B AR (R R o k4 K AR 1) A B Lk
WAL, GNMEZHSROEES. AR
A7 IR 6 = R e 1R G B RS BRI i o &
HR(P) RILFE(G) ZEMEHE R (T) LA B K
(Preas), ELZME PR, AHXT B 7K ERWC) [ E
RIS UR TS — R e, TR0 58— R AN 5 Y A 1k EX
RS BT, JEIE3 K. RIS R 2 AT,
THECEEPRAE Y o R SR, R ELWO
W3LL KW Aab B AR i BEAT B R 2
(IR T 2548 o 45 DA EFRARINE 76 5, W REMRIOR, 4
S E AT AR
1.3.2 MEFE
1.3.2.1 MM EKERWCO T F 7K (Piean)
HIE  RWCH Progel 1M 5E A2 10:00 76 45, £
h g K e IR fE, SRR AT Fr, 3
ANTFHRUKFE R, By 1] 5250 AT o PiearH]
WP4C §% 15 K # 4% (LI-COR, Lincoln, USA)ll %E
RWCHFRR TS5 €, W58 4% R IT I ot Fr2-3
Fr, MREEER S (M), 2 JG1EZ&BKHIRH24 hifid
R FNE 2 e R R AN T (M), TR R
Y B T AT AR 65 “C T k48 hEE 5 AR
FRREM,), FLLT AR EAR &K,

RWC = (M- M)/ (My— M) x 100%

32
30 F
o
3 28
:
2 26
£
o
i 24
oo RSN
i Temperature outside the dark chamber
22 - Ny
— WENEE
Temperature in the dark chamber
20 L . .
14:00 21:00 4:00 11:00

%] O’clock

B B IR = A AR AR FE B A

1322 HFHEEEP,). RILTE(GYMABEE
(TP RE P GAIT R FILI-640018 #5 X & 1
FHl 52 2 48 (LI-COR, Lincoln, USA)i%#4T 15 % F
KM TE o BFARAE DL BE3 P 56 4 JE T 0 st Jr T
ANE H10:0074 45 05E, BAGEIAEE . P,
5 T2 WRIRAEY K 5> R B8R (WUE)
1323 AWERNE BTG, XFE
BRI VK B4 b B () BEARAE ) 20 0l Ge v h s A S
SR, TRECE MRS B B LA . 2 S P
TEAAA b B2 (1) A 5 AT IR, e
HAE YRS D AR AR O, Kt B BT R,
HXFARIEAT e, SR 5K B PRAE A 1) b b AN T 3
34y RIFEGS (C R4S hEH &, FRITE)G 152
FAEYEAM N AEYETRE.
1324 HRRMEEH STW0. WILLEW =4
PN A i AT BURE, U0 R R )R
2 mm x 2 mm)/NRGIHRESREF ik, DA

S BB T ALER), SR B /N ER R i
NFAA] 58 [E 5, RAF3R, 5 ¥ [ e 1)/
Fr HUHS AN TR B R RS A 28 e LR AT MK
B, SRIGHCOME s FIRIEAT T8 R 8%
JIEL J5 £ S-4800 H 37.3% & 5t #3941 5% (Hitachi, Tokyo,
Japan) AT ML FIFA LR o
1.4 BT

B B 3 F Excel 2016, Py Gov T

Phear LA S A2 1 S5 IR 2 45 RABATIC A, 2 5 H
SPSS 22. 03K X AN [F) A B T I A S FE bR Ko
A2 AR AR R A KR AR B AT SR 2R 5 2 a0
BEMAKFa=0.05. YEER A Excel 2016.

WEHE Humidity (%)
~)
(=)

60 I
""" = SN
50 - Humidity outside the dark chamber
— A S
Hulmidity in the d?rk chamber |
40
14:00 21:00 4:00 11:00
Z| O’clock

Fig. 1 Dynamics of temperature and humidity in and outside of the dark chamber during the experiment.
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Fig. 2 Effects of dew increase on leave relative water content
(RWC) of Leymus chinensis and Agropyron cristatum (mean +
SE). W0, no dew under drought; W3, simulated dew increase
three times a week under drought; W5, simulated dew increase
five times a week under drought; W, well watering no simu-
lated dew.
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Fig. 3 Effects of dew increase on leaf water potential (¥c,r) of
Leymus chinensis and Agropyron cristatum (mean £ SE). WO,
no dew under drought; W3, simulated dew increase three times
a week under drought; W5, simulated dew increase five times a
week under drought; W, well watering no simulated dew.
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Fig. 4 Effects of dew increase on photosynthetic rate (P,), stomatal conductance (Gy), transpiration rate (7;) and water use effi-
ciency (WUE) of Leymus chinensis (®) and Agropyron cristatum (o) (mean + SE). W0, no dew under drought; W3, simulated dew

increase three times a week under drought; W5, simulated dew increase five times a week under drought; W, well watering no simu-
lated dew.
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Fig. 5 Effects of dew increase on biomass of Leymus chinensis (A) and Agropyron cristatum (B) (mean + SE). W0, no dew under
drought; W3, simulated dew increase three times a week under drought; W5, simulated dew increase five times a week under drought; W,
well watering no simulated dew. Different lowercase letters indicate the difference is significant among the treatments at p < 0.05 level.

fdh EAYIEFR ZEEEP < 0.05); MHEWIHM  AEZE@>0.05).
W55 WO L, EE L A& 5 Rl & T 9% T-E2HE T, AEWIHWS5WOoM L, £
12%, VKERH FAEYE R 6% M 14%, 25 IREREWES RS T20%M23% (p < 0.05); Tk

doi: 10.17521/cjpe.2017.0114

©U 00000 Chinese Journal of Plant Ecology



1204 HEYEZL IR Chinese Journal of Plant Ecology 2017, 41 (11): 1199-1207

SRR ERIKERR R A ERWARE @ >
0.05).
24 REKITEMHESRHERFMm

HIEF G EM L, TREPE T, FEAK
B[ S T RN S BT R R, B O 4
(E6). TEWHa T, B &L KR AR,
R e I HSORN 2R 538 i, B e b, AT
B S B LA BT . TR, &b
W3 (35%)FIW5 (32%)5WO0 (37%)HH L, #H4
5 S B 53 il FRAR T 5%A114% (p > 0.05);
XFUKE, W3 (26%)FIWS5 (21%)5W0 (31%)
AL, B 5SS R B B AE 20 0l B AR T 16% A
32%, WSHIWOALHE[H] 2 57 .3 (p < 0.05), HAth&
AbER ) 22 AN 2
2.5 REEAXH R RESHAEMN

TE HLBE WL 2 BRI KR [ I 3R T 45 F R B,
WAHELR, PRI R TS5 R e 8, 1T
DAY B b U 5% B R S AL BRI
7A. 7D); WOLLEL R, PRFHEDH R AR, A A
[FAR B 35 (7B 7E), H S & 25 g i
RIS FFE, vKERH R BRR D, W
TR ) A2 T Tt AN [ (1 R 435 e >R sk 2D 7K 7 288 e I
I T F R R I R AR, W3ALEETF,
2K R AT AN FIFL R A5 (7 C

W
(=]
1

W £ Leymus chinensis
o a OVKE Agropyron cristatum
40 | a
‘§ a
Fpe=
BT ;:
ie b
2 20 b
%
— C
>°f 10 I‘—I—|
0 L] | 1 L 1 L 1l
WO w3 W5 w
AbHH Treatment

El6 k47K 3 HURI UK B 2 - 4 55 e 20 LU AE 1 5 il (<
YPHEARHERZE). WO, T REHMETEHEL K, W3, T REihias
JH3ERES K, WS, T RIHa A SIREEE K, W, IEHBK
TG FRIMEYAENEG FRERIREp < 0.057KF L%
RO B R 22 5 3

Fig. 6 Effects of dew increase on the ratio of yellow leaves to
total leaves of Leymus chinensis and Agropyron cristatum
(mean £+ SE). W0, no dew under drought; W3, simulated dew
increase three times a week under drought; W5, simulated dew
increase five times a week under drought; W, well watering no
simulated dew. Diffferent lower case letters indicate the differ-
ence is significant among the treatments at p < 0.05 level.
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Fig. 7 Effects of dew increase on leaf structures of Leymus chinensis and Agropyron cristatum. A, B and C were TEM micrographs
of the leaf structures for Leymus chinensis at treatments of W, W0 and W3, respectively. D, E and F were TEM micrographs of the
leaf structures for Agropyron cristatum at treatments of W, W0 and W3, respectively. W0, no dew under drought; W3, simulated dew
increase three times a week under drought; W, well watering no simulated dew.
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