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Seasonal changes of leaf physiological characteristics
of Ipomoea pes-caprae in coastal sand
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Abstract; Poor conditions, and quite differences in seasonal climate environment in coastal sandy land makes it difficult
for plants to survive. Ipomoea pes-caprae is an important sand-fixing plant widely distributed in southern coastal sandy
land. In order to explore the adaptation mechanism of 1. pes-caprae to environmental changes in different seasons, the

seasonal changes of its leaf physiological traits were studied. In this paper, I. pes-caprae grown up naturally in coastal
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sand of Guangxi was taken as experimental material, and the physiological indexes such as the contents of chlorophyll,
the contents of osmotic substance, antioxidant enzyme activities and chlorophyll fluorescence parameters of the 1. pes-
caprae leaves in different seasons were measured, and the correlation analysis and principal component analysis were also
carried out. The results were as follows: (1) Chlorophyll contents had the same trend with season changes, which was
significantly higher in spring than those in other three seasons, but chlorophyll a/b had no significant change among
seasons. (2) F /F, and F /F, of chlorophyll fluorescence parameters also had the same change trends, which were
significantly higher in summer and winter than those in spring and autumn. (3) Proline content increased gradually with
seasons, and reached the highest level in winter. Soluble sugar content in winter was significantly higher than those in
other three seasons. There was no significant differences in malondialdehyde (MDA) contents among seasons. (4) The
activities of superoxide dismutase (SOD) and catalase (CAT) in spring were significantly higher than those in other
seasons, but there was no significant differences among summer, autumn and winter. There was no significant differences
in peroxidase (POD) activities among seasons. (5) There was a certain correlation between physiological indexes and
climate factors by correlation analysis and principal component analysis. Temperature and sunshine duration significantly
affected the contents of soluble sugar. Chlorophyll contents and antioxidant enzyme activities could better reflect the
response of I. pes-caprae leaves to seasonal climate change. To sum up, the chlorophyll a/b can be kept stable by
adjusting the contents of chlorophyll a and chlorophyll b, and meanwhile, the contents of osmotic adjustment substances

and the activities of antioxidant enzymes can improve it to adapt to seasonal changes, among which photosynthesis and

antioxidant enzymes system are the key factors affecting its seasonal adaptability.
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Table 1  Seasonal averages and variation ranges of environmental factors in Fangchenggang in 2017
HZE Spring E Z Summer FkZE Autumn 225 Winter
S
Environmental AR A0 AR AL AR AL AR A
S Ay [ = S IR EN S 44 =2l OV(EN S A [ =2l OV[EN S A 6=l £ O¥[EN
factor P Variation P Variation P Variation T Variation
Average Average Average Average
range range range range
[k 55.1 34.0~76.2 542.2 174.0~849.0 213.2 203.0~223.3 46.4 20.3~69.2
Rainfall (mm)
SRR 20.7 18.6~22.7 27.3 25.9~27.8 25.9 23.9~28.0 17.0 15.2~19.6
Average temperature (°C)
H I 76.9 40.3~113.4 150.7 135.9~168.7 188.0 183.7~197.2 89.3 61.9~105.8

Sunshine duration (h)

T BURGORSRIR T B ks T ST AR 2

Note: The data come from Fangchenggang City Statistical Yearbook.
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Different lowercase letters indicate significant differences among different seasons (P<0.05). The same below.
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Seasonal changes of chlorophyll contents in Ipomoea pes-caprae leaves
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Fig. 2 Seasonal changes of chlorophyll fluorescence parameters in Ipomoea pes-caprae leaves
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Fig. 3 Seasonal changes of osmotic substances contents in Ipomoea pes-caprae leaves
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Fig. 4 Seasonal changes of antioxidant enzyme activities in Ipomoea pes-caprae leaves
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Table 2 Correlation analysis of physiological indexes of Ipomoea pes-caprae leaves
AT v S phy A= 3E .
et R o R BEEW s bR PR R bk
Proline Soluble  TUEE oot AM BikEE FEa o b atb /b F/F, F/F, T Sunshine
R 01} CAT ~ SOD  Chla  Chlb  Chlath Chla/b amtatt TemPeT g ration
sugar rature
il & B2 Proline 1
AT
Soluble 0.460 1
sugar
i ALY
POD 0.545  0.298 1
N
MDA -0.296 0.206 -0.052 1
g
MALAR o607+ 0038 -0.311 0.534 1
CAT
R
514 -0.556 -0.043 -0.367 0.596% 0.942%% |
SOD
3%,
ulﬁf“ -0.725%% 0.002 -0.374 0.522 0.922%% 0.830%% |
a
R
”I(—i?s b -0.687* -0.001 -0.312 0.635% 0.962%* (.935%* (.954%*x* 1
5
“*iﬁ?*b —0.721%% 0.001 -0.361 0.557 0.941%% 0.865% 0.997#% 0.975%+ |
nla )
H4
TEER ab 530 0023 -0360 0.004  0.517 0316 0.756%% 0.528 0.703% 1
Chla/b
F,/F, 0.152  0.413  0.112 -0.547 -0.425 -0.596* -0.312 -0.457 -0.353 0.136 1
F,/F, 0.157 0.419  0.083 -0.495 -0.459 —0.644% -0.328 -0.489 -0.374 0.149 0.976%% 1
FEK -0.430 -0.497 -0.110 -0.406 -0.375 -0.489 =-0.167 =-0.304 =-0.205 0.194 0.466 0.510 1
Raintull . . . . . . . ) ) . . .
T
Average -0.359 -0.919**¢ —-0.111 -0.212 -0.308 -0.219 -0.202 -0.202 -0.204 -0.129 -0.235 -0.236 0.653* 1
temperature
H R
Sunshine -0.208 —0.898%*% —0,068 -0.092 -0.243 -0.077 -0.209 -0.146 -0.194 -0.275 -0.496 -0.516 0.343 0.934%* 1
duration

T FRRTE 0.01 K- (BUR) AHHE RS * RonTE 0.05 K-F- (WU ) M IE B3

Note; ** indicates significant correlation at the 0.01 level (two-tailed)

B B & RATYERAEAE S 1L, BETN (2013 ) A M iF 4 %
TERARTEERMWICARE NI ER, AR L,
JEREE T RNR N AR g RS &I H 50k
BYEFA M F /F, F /F, FUA] 5 PR 2 i 48 b
REAG, T B A 22 0 2 25 8 12 1) 189 0 mT BB AS 23 T i
JEBERDEAIER, T2 i THHE R T YB3
FEBG AN T 0t R B Af A QKL R 3k, o =
Y ff R K B S W B, 5 48 (2018)
FIEKIG S (2016) FUBFST 45 RAHZEDL, M4 a FI
ek Z b A EH h I ag ARl % Wy 55 (2013)
PEH LR ZE a/b AYAE W] DL R 20 W7 4 90 10 B 5 R
J1, TR T4 % a/b BYAE 7S Ak iR B B/ | fl
YT REE sk, R AR, E R
BhOAZEWHEWEM L, DB HgRERT
B, 2R3 a I N RRIE BSR4 b 1 3 4%, nT Rk
TR T A R %W 5 5 = 4 ROS, 78

* indicates significant correlation at the 0.05 level (two-tailed).

ROS TEFH T4 % a HLIT4 5 b 5 9 5 fift 3R
(BRt55,2017) o M4 a/b IR AR R E
HAR T A Y IS E (3 - 1), R E A
AR BT R RN 3E N P T ORI A AR R RO
OS2 i TG RE 05 3 (9K 4 3255, 20175 Ayumi &
Ryouichi, 2019)

28 R OO0 G AE T RS AT o] 35 455 1A
TR FH B 52 i #8 aT LLSE 5o 2R 2K 5 8l )
SR R BCH TS s R (BKAR A
%.,2014), F/F AREKT PS NN, F/F, 5%
FAFAE ) 2 15 57 ) P45 W 30 9 FE ZEHE B ( Kalaji et
al., 2016) . 16 HRMEEh JEH#E F /F, TEHZ=H
FRZERRIREA B, 823 PS 11 &z #00l {8, mT L2 e
HEMBE PS I 03z 2406, PS T 7E
TEPERAR (H PS MR ZENHIH, XATREREH T
HBEEREmEERMEX PS 1B o 454
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Table 3

Initial factor loading matrix of leaf physiological

indexes for Ipomoea pes-caprae

HAG AT . . N
tk,yﬁ*.", HiAr 1 B4y 2 w4y 3
Physiological . . .
. Ingredient 1  Ingredient 2 Ingredient 3
index
F/F, -0.707 -0.270 0.635
F,/F, -0.719 -0.277 0.625
&R Proline -0.621 0.678 -0.126
A PEME Soluble sugar  —0.164 0.590 0.757
SA LY POD -0.392 0.672 -0.046
N MDA 0.697 0.439 0.106
i E LA CAT 0.912 -.034 0.308
B AP AL SOD 0.964 0.031 0.088
4% 2 a Chla 0.855 -0.189 0.378
4t 2 b Chlb 0.929 0.266 0.177
Contribution rate (%) 54.208 17.100 16.741
Z TR
Cumulative contribution 54.208 71.309 88.050
rate (%)

MINREA — & B ORI AE (5™ R 1 1 5 3R 58 5%
AR AT PS T s iz Hfrcs A T 4 R 2 (O I
45 2018) , TERKZE T & 15 m, T 5 a8 15 8] 22
i ) TRV IR e Ui 5 G 2% T TR e P 3R I B AL
RAEMAE 54 R a/b BIMH T B, JE B IKAE
WOCH AR LA 7O RGEAEN, 5 % R R
S (2018) FFT 45 R AH—3K

JIF 2 TR RN R AR 2 T B A LB & T )
Jor, e AR AT LA i A ) 20 M 2 0 T B
568 2 1) WA AT R 7K BE 7, SR AR A AR 0 5 b 3 1Y
AR PP AL (4 A5 ,2020) o WRSEREE,
SR AR # ( Casuarina equisetifolia ) il 12 ¥ 58 75 i
AT B8 7 R REEAVR R Al a4 A0 AR oF 345 0 A0 S A B
AL (ZERE5E,2019) , Bt &5 7 7R 8 T AR
F14) it 202 2 410 ) 240 B B g o 401 0 4 47 440 i S A
A bR AR (A BG5S ,2013) . TEAHESE
JEL T - v T 2 TR R AR B = R R B
T MDA 51 5 B 7R ik B O 2 3% A2 Ak, 10 B JRE Jgk
A T A R R YA Y ) SO ke e A Y B R R
R A, X F AR AR BT T BR BT S Ak 3 R A v
IOL P 5 T A 2 R B it Bl 2 AR Ak A 7R A FR IR F
e, RIZK 437" 8 5 R AR B A 2215, I AR
Pk RRK AR, — 1l R B & W AE
G Ao o3 WO ORAP AR ) AR N 2R BT, o5 — 7 T
AT DAY 3 PR SR 7 AR R B, DR 9 A B R 45 4

SEEE . T UL, i R i e Y 2R AR R
XA I T 52 306 5% 0% A R B B A i, 5 R 4V
(2011) BYRFFEEE SR AR, R vt ml s P 5
HREMA R ER B EAMHXEXR, ELER
ESLTE NI R Tl N S Sk R G
TEAEK AN B WIS FE, AL A R
R, TReRH TREBEELES A E 20 %
PR N A ME S, B TR 2 B AR R
15}, ' BB o, A T I A R 3G 5 TH R TR
ATV TR . X SEREG)T A (2012) X R A (4 BF
FREER -,

R4 R S8 SOD \POD | CAT 1N Y) N IR 1Y
ROS J& BRI, 7] 38 1 P [F4E H 382> ROS XJ 48 ) 4
i3 B 053, MDA 2 4 00 40 i ok s 5t S Ak 0 1
T2 uat /IR I o T DT o A ey D T
MIFRRE (B2 546 ,2021) , FEAMES o, JEHE M
MDA % & PUZRTJG i 2 25 5, 2 SOD 1 CAT i #
HEREEHG THMEY S5 E52 8k
DL JEE T 0 R A BEER A TE) 04 A 6 M B, &R
SOD F1 CAT 1t 504 2 & & 2 (W A7 7E AR 2 35 1
MHRXR, N RERREERER KGR ZES
o FIHER R AEASOCEER, T8 ROS £
7 SOD Fl CAT 3 P, S5 4 g vp MDA £ F5: 5K
IR, Y3 40 B %) S8 B 1 i R T G, A
Yy L0 f R R 9 A0 0 4 AR X AR A, ROS Xt
S MR B R R R R, Btk R4 SOD | CAT 1%
PEMB B ZA B T B, (H MDA 35 B4R SR AR HR 3K
K- AN ABFSE R & P POD W& HERE TR &
FH#a#, 5 CAT, SOD i 1 A% fb # &R [\, w0l
SOD . POD F1 CAT {4 AH . b 7 1% 4, {40 48 AL Tl
TP A A R A v KT 1 B R R L AT B R R
BT A L B R 40 LLGE Y 3 B A R, 5O B
(Arthraxon hispidus ) Pt 58 A 2 48 %] 1 5 F3EE BH 1Y
i 1 AL i AHABL (I 45, 2018)

HH M F 32 543 43 B 7R, 45 36 A A I
T IEAEAE A S IR R R H R B X Al s o
SR 3 G R i RPL AR Ak il O M R 8 A AT
b sz BT e T 2 1 AR A g ) 7 A L, RS T T o
PUEALEG R G A 1R 583 U8 1 K S D
W2 AR b, o A VE R A A ALl R 4
A FH 2 B e 1 107 21 A8 L 1 S

g R R R A FEEE AR BRI T
WARBRRAE Bl A 2T AR A R T 3 A A
G a G E b TR M4 a/b AR R
E [R5 288 R VT ) 5 o AT AR AR I
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