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Effects of soil moisture content on morpho-physiological of four Potentilla

YAN Shangbo', QIAN Yonggiang', ZHANG Yan’, YAN Li’, DONG Li’
(1. Research Institute of Forestry, Chinese Academy of Forestry / Key Laboratory of Forest Cultivation, State Forestry Administration,
Beijing 100091, China; 2. College of Landscape Architecture, Beijing Forestry University / Beijing Laboratory of
Urban and Rural Ecological Environment, Beijing 100083, China)
Abstract: In north China, Pofentilla are potentially important indigenous plants recognized for their ornamental value along
with strong stress resistance characteristics. To provide a reference for the sustainable development of these plants,we studied
the response mechanisms of four Potentilla species (P. reptans var. sericophylla, P. reptans , P. flagellaris, and P.anserina )
to changes in soil moisture content, and their ability to retain their visual appeal under these conditions. Three water
treatments conditions were investigated: 25%, 50% and 75% of the field water capacity. At the end of the study period, the
leaves were harvested for physiological analysis and their growth index monitored. These 4 Potentillawere growing well at
both 75% and 50% field capacity. P. reptans var. sericophylla grew well at 25% field capacity. However, biomass decreased,

and superoxide dismutase activity and carotenoid content increased in P. anserine, P. reptans and P. flagellaris was through
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increase in superoxide dismutase and catalase activity to relieve the decline of plant height, respectively. These results
suggest that P. reptans var. sericophylla is a drought tolerant species due to its higher leaf-water content. High antioxidant

capacity under water stress plays a crucial role in resisting oxidative damage, and helps to relieve water stress in P. anserina,

P. reptans and P. flagellaris.

Keywords: Potentilla; soil moisture content; relative water content of leaves; antioxidant defense system
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AARHLL 2016 4F 4 H — 10 ALEIL R K A IX
5| F 1) 48 & 5 8 Z % 3% (P. reptans var. sericophylla)+
B R KSE (P. reptans). BB TR 3E (P. flagellaris)
FNHE L2 % 5% (P. anserina)d Fh 2 % 3% J@ H W) N5
XFR, T 2018 4E5 i i R 2K TG 1 T 4 B 3K
AR BRI, FFRERVER 84 =

111 BF2MAE, EKHBRLE. MEAKER
B BWMERZITAHCETEREZN FiKk: K
14 cm, % 12 cm, B 72435 5L T H 0.60 kg, FAH
3~5tk). RIEEFANE A ER (WL FR g
F=2:211), TIEMAEKE 74.16%, H[EIFEK
& (field water capacity, FC)33.64%, 13 pH 7.28,
A BT E 8N 2.63%. W5 WA, 5L 20~
35°C, ARIEIEHET 25000~35000 Ix, =i
40%~70%
1.2 R

TESEME G 56 20 R K, 58Ky & &
HAM 2GRN, REANKARGFME
MR, B3k, HFEIBRAEE A mE . kR
X, FERETHN4MARZEZEEY, /)
HEREREE. AEERE. AR KEEMG
BEWER, ZHERX; RERTFHNAR TS
KE, WE LS /KENHEEKER 25%. 50%
A 75% 3 AN A EE, BP 25% FC. 50% FC il 75% FC
(F 1), ZHAEXEX (B 1). RAREENK, *7
BRRZK D, B LIRS KETHUAEL B
BRIk 2% E TR HBENLIX A7), 4
NN 6 Y, A 2 AR E, A
PHEREBEINEE.

*1 FELFATSELE

Table 1 Soil moisture contents under treatments

AR B K TS KR

b
AL Relative soil Soil moisture
Treatment .
moisture contents/% contents/%
75% FC 75.00 25.23
50% FC 50.00 16.82
25% FC 25.00 8.41

FC, H[AFKE. FHE.

FC, Field water capacity; similarly for the following tables and figures.
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X 4H GroupII
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1 HERAEIRTE
Figure 1 Split plot design
1, MERER: 2, BEEEERK: 3, BARKRK: 4, WEEKE.
1, P. flagellaris; 2, P. reptans var. sericophylla; 3, P. anserina; 4, P. reptans.

1.3 MEMBSR*®
1.3.1 AKKE RN E

BREFE 1SR, EIEGENGHHA T 10 bR
PR, W Fopk . MR ZEEE: /N O K A AR AR
(Ve L Be i 5 4Tk 4y 2 AR & K R A
VIR & .
1.3.2 A HIRFRI E

I A % 25 7K & SR ] Weatherley 75 v i 52 s
HKEH NES BRI 95% 2 B e
AL (SOD) ¥i% 145K FH U0 DU P 38 J5 vl
2 A A S (CAT) 3 M SR 48 40 W% i v
s 1A Ak (POD) B M SR A A1) A 1 2
2 WE e FE SR F Biomate 3S 28414 96 e FE I 2
WA . A BRAR AR E ) EE 3 K
1.4 HEFITSSH

45 ) F Microsoft Office Excel 2013 B B £ ],
FIH SPSS 20.0 %t 1 73 Hr A % 7] A A8 P A 5] 4k 2R
) K [F] — Ab BRAS [R] A8 40 W) 22 S 6 AT B0 DR 3R 5 22 4y
M1, %2 HELECK A Duncan £ 5

2 BRE5M

T HoAth 5 Fh £ 38 5 UK & (75% FC 1 50% FC), 43 i)
I D> 30.34% F 34.74%; B 88 9k & B8 24, 50%
FC 251 T AR R PR = ¥ R B DU 2B KGR 2).

AFE RS KEAE T, 4 FREEMRKS
WHRZEZESR (P>0.05). H, #\EZR¥ 25%FC
WK &5 (11.77 em); ) & 25 % 3¢ 25% FC & K,
N 26.87 cm (% 2).

IR EKERT 4 FhZ S A ER S H
X FE YRR R — B, 4 Fh & R SE 25% FC AE B
BAEVIEYRNERIR, BRIEEREII, 50% FC KIE
TRA BB E . 25% FC X R 98 25 b 356 1 A8 K i
HIE# (P<0.05), 5 75% FC A HLFEMK 58.96% (% 2).

WREZAEKMWE T T ERIEED P £
YR RAERBP R RKE®mEZE, BEERX
HI 84K BN 4.67, FFHAE25%FC 4 #F,
FHEL 50% FC 2 2 # i # &) Z 4K (P <0.05), 1X
4 50% FC )5 225 =1 44.50% (3 2).

22 AELTEERKEMNEZREBEEDM FHE
K EHIF M

ANTE KRBT, 4 FP B SR B A
& AKEARE (B 2). H, fE25%FC%&MHT,
FEL 75%FC Fl 50%FC 4 Fit 23 52 2 A8 90 10 - A0 %
FKBEAHENTRER. K, WEEREXRE
25% FC M M & 7K &5 HAE 50% FC 26 4F T A

21 FREMEKBNERRBENEKRLE
GEA

LSRR A B R R bk KA
R (P <0.05). fF 25% FC b ¥ R 4 Fh 23 i 3

EIA%'R/
ARG, HrhfE Rk R R, 2EK

bR F% 17.01% (P < 0.05); 8 & ZE B 52 T B& 10.73%
(P<0.05); AEHBEREFEMIGEEEREZ ST
b 6.71% H1 8.34%, (HI¥J LR ZE R (P > 0.05).
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x2 ARLRAKENZRRKBEDERL BN

ALFE Treatment

T84 Index P Species
75% FC 50% FC 25% FC
TR P. flagellaris 12.93 + 1.91ABab 15.43 + 1.23Aa 12.53 £ 1.01Ab
o FEESK RS rEd

e P. reptans var. sericophylla 10.87 + 1.07BCa 11.93 +0.76BCa 10.47 + 0.85Aa

Height/cm o .
UL ZEW K P. anserina 15.50 +2.33Aa 13.80 + 2.60ABa 12.63 + 1.45Aa
W EIZRE S P. reptans 8.90 + 1.85Cb 9.50 + 1.47Ca 6.20 + 0.46Bc
BN BB P. flagellaris 15.70 + 2.66Ba 14.73 £1.10Ca 11.77+2.01Ca
48 k= 5

WK REMBREK 20.27 + 1.72ABa 17.73 +3.59BCa 18.07 + 1.03BCa
P. reptans var. sericophylla

Root length/cm i e
RT3 P. anserina 22.03 £ 5. 78 ABa 23.73 £ 2.63ABa 23.83+3.01ABa
B RERL P. reptans 23.07 + 3.34Aa 2523 +4.21Aa 26.87 + 5.70Aa
HEMK P. flagellaris 1.78 +2.26Ba 1.91+0.22Ba 1.42+0.51Aa
YA, = ST

B fg@;ﬁ%ﬁ?‘zﬂwﬁhﬂla 2.46 +0.92Ba 2.56 +0.29Ba 2.16 +0.75Aa

Total biomass/g o .
UL ZEW K P. anserina 5.19 + 1.55Aa 4.04 +0.48Aa 2.13 + 0.68Ab
R ZRE S P. reptans 1.60 + 0.51Ba 1.66 +0.73Ba 1.08 £ 0.18Aa
BN BB P. flagellaris 3.00 +2.00ABa 4.00 + 2.00ABa 1.00 = 1.00Aa
48 k= 5

eSS e ﬁfgﬁﬂ%ﬁ;‘zmophﬂm 3.00 + 3.46ABa 2.67+2.09BCa 2.67+ 1.53Aa

Stolon number ‘ i
M TREH P. anserina 0.00Ba 0.00Ca 0.00Aa
B ZRE 3 P. reptans 5.33 + 1.53Aab 6.00 + 1.00Aa 2.67 = 0.58Ab

[E 51 ] — R bR AN ) K S - B3R R b ) R 4 A K AN ) 2 7 B35 (P < 0.05), AT —I8As AN E/NG FRER S M R A [ 3 &k s Ak

P 2 5 W35 (P < 0.05).

Different capital letters within the same column of same index indicated significant differences between the same soil moisture treatments for the different

plant species at the 0.05 level, and different lowercase letters within the same row of same index indicated significant differences between the different soil

moisture treatments for the same plant at the 0.05 level.

HR, 4 FhRESAE 75% FC 5 50% FC %14 R
E Z R (P> 0.05).

A K B R BE Y B SR RS E
efabn. HA, MXEKE T 8%~ 10% XK HiE
Y5z B FE KAy Wi, T B 10%~20% fE4) 5 21
FEAK e . Rk, FRgERERW. AEERE
118 B 23 B SR AE 25% FC 2% 1 F 32 2 v B2 K 9
B R EAE 25% FC 44 T 32 2 452 FE 7K 43 Wy
B BEHEEEEERZIIKWHE.

23 AEILEARKENEREXBEDINEKLH
HARGH S0

T ZR W RAE 25% FC K9 %A1 T (&1 3), SOD
W E R (P <0.05), 5 50%FCHILL, 5
76.41%; R 9L ZEBE SEAE 25% FC B Ko g R,

-

SOD i % 5 50% FC MLk, #2755 15.48% ( P> 0.05);
R B S 28 B R R AL & DK KT
Joie 3 Z= R (P> 0.05).

FEA A 3% 5 K & %4~ POD & 1 %2 7 B &
(P <005, BRIEARER I, HREKEXK 75%
FC & &M, 25% FC & &EIRZ, 50% FC & & &
b 550%FCAHEL, MIRZRER. AERAEEZRE
SR B Z B 32 POD VE PETE 75% FC A3 R &3 7t
(P <0.05), Hrh, #ZEEIE 219.70%; 4
E ) E 23 B SR O R 2R R S o il e 187.75% Al
26.48% (& 3).

B b =R, A S K E X
CAT 5 2L EEZER (P>0.05). 1M#HZKIMA
25% FC /K4 ria T 2.3 T (P <0.05), 5 50% FC
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L0 D7swerc  Wse%rEc  M25%FC HIEL T 47.94% (& 3).

200l N R NEARTE, MHERENEEY
o . =% K 25 W 32 4E 75% FC Ml 25% FC 4 ¥ F 5 50% FC
T VR e T BELEF (P> 0.05) AT B 25% FC K4
g § Or B, KME NESEEERT 75% FC 1 50% FC
=5 (P<0.05): 1% s 30 4E 25% FC KA R, 2

£ 20| N RSB SRRBEEN R, BERT 75%

2, . . . FC Fil 50% FC (P < 0.05) (I 3).

|4 M ER PF
HIMIFI Species 3 Wi E4ER

2 ARILIREKEXNEREBREIM XS KERNFMN
Figure 2 Effects of different soil moisture contents on relative
water content of leaves of 4 Potentilla species

PZ, MR ZEKE: M, HERREERER: ER, BMREKRE,
PF, HEZEENK. NFAREFRRRZMHE LS KE LT AR
T 0 8] 22 5 B 3% (P < 0.05), ARIVNSFER A FEDEAF
+ A KA B ) £ R B (P<0.05). K3,

PZ, P. flagellaris; JM, P. reptans var. sericophylla; ER, P. anserina; PF,
P. reptans. Different capital letters indicated that there are significant
differences between the same soil moisture treatments for the different
plant species at the 0.05 level, and different lowercase letters indicated that
there are significant differences between the different soil moisture
treatments for the same plant at the 0.05 level; similarly for Figure 3.

KM B S EKMKE YR AR, L
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KR ) e AR AR AR, J i IS BB 4 b S B AR )
MR R A KBRS, MK HREEHEY
MV E 3 SRBUK 2 i RE 3 FEBROK K AE T
(25%FC), 4 FhZB R4t i . Bk A& A 4
BEKEWEI —EBREN T, X5 Rafi
Xt %) %% (Alcea rosea) A1 5 ¥i 5 (Verbena officinalis) 7K
gy T R IR — B KN A R B RO

0 75% FC W 50% FC W 25% FC
1600 700
1400 = 600 |
#H = Aa
H,'E ‘(_JD 1200 Aa _.TH‘j E 500 F Aab
2 1000 f Aapana A8 g 41 8
) } = = 400 R
S2 s £S .
SE 5 =2 300 a
S A 600 Bb ¥ E
g 8 400 ya S 200 Bb
€ 100 Ba
200 A~ CaBa'
O 1 1 1 O 1 1 1
M ER PF M ER PF
TIPS Species HEYIFIE Species
50 ¢ 1.2 ¢
T "o L
= 40 | ) 1.0
#H g <
Ha $ Aa ]ljillj[ @ 0.8 F A A Aa
5 30t 2 2 B
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;—9 g 20 AbAb ﬁ g < Chch
® b5t ABa BCa =g 04 F
H s BaB2 Ba £ =
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S 5021
@)
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3 FREILESKENERRBEMNE MU HRZHF

Figure 3 Effects of different soil moisture contents on antioxidant defense system of 4 Potentilla species
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MR R, JET AR b i R A R R,
TEARBE T, 4 P& 4w AR K AE AN [F] L 457K 43
WoFEF TR % R (P> 0.05), Sanchez-Blanco 25" 75
%K (Pistacia chinensis) F%E M (Forsythia suspensa)
FIAIT T B A A SRR HRE, AR ATRE R BT
WARNS BRI, TR R R E KR
i /N T 36 A6 2 2B K s S 3,

P R BOHE K 5 AT AR R 55 7K B 2 1 B UL H AR
B KT 4 0 — A AR AR, AR R
KRBT, 4 FZ % v A S KEAR .
L HAh 3 MRS L, 28 B R & R SR AE K
HAEAE LK AL BT AR A E, AR T R
4, SOD. CAT &5 Hi 8 Ak By 184 o1 R B 800G « X
5 Rafi %% R W50 46 % (Rudbeckia hirta) 1%
2L AR B K B T DUE SoOK S5 R R AR IR FEA
B EE R — B, W PO i DR 2 X ) A i 5
PR R AR BR

AR T e R E K B AP
ZE M FEEFEE T, EEMEELZE T EE R
SERY, S2rEEER, NEAR. RN
R BA B S VE AR, ] S S04 M A AN AR
TP T P A LA T R R T A R B
FACBT A R GE, TR AR PR T A R E
B IR, R R SEAE AN A K
EACEE T CAT W E 35 58T 3 RAH (Platycarya
longipestagetes) BT 52 45 B AL ™", X & h THY
TE 3 N X HyO BFOK (1) 1 77 SR BT 8. RO Oh 2 % 2
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