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Abstract: A two-way completely randomized block experiment was employed, natural precipitation (W)
was set as the control, and 40% reduction in precipitation (W_) and 40% increase in precipitation (W, )
were set as the treatments; natural precipitation interval (T) was set as the control, and extended
precipitation interval (T, ) was set as the treatment. The effects of precipitation and precipitation interval on
the plant height, ground diameter, dry mass, chlorophyll content, photosynthetic parameters, and
fluorescence parameters of Cyphomandra betacea (Cav.) Sendth. seedlings were analyzed. The results show
that with the increase of precipitation, the increments in plant height and ground diameter of C. betacea
seedlings increase, the dry masses of roots, stems, and leaves and total dry mass are the most accumulated
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under natural precipitation treatment in general, and after extending the precipitation interval, the

increments in plant height and ground diameter of the seedlings increase in general. Under the same

precipitation interval treatment, the contents of chlorophyll @, chlorophyll b, and total chlorophyll of the

leaves are the highest under natural precipitation treatment, and the ratio of chlorophyll @ content to

chlorophyll b content ( Chla/Chlb) is relatively high under natural precipitation interval treatment. With the

increase of precipitation, the net photosynthetic rate (Pn), stomatal conductance (Gs) , intercellular CO,

concentration ( Ci), and transpiration rate (Tr) of the leaves all increase. With the increase of
precipitation, the initial fluorescence (F,) decreases, while the maximum fluorescence (F, ), variable
fluorescence (F,), maximum photochemical efficiency of PSIl (F /F, ), and potential activity of PSII

(F /F,) increase, and the values of ¥, F , F /F

m 9

and F /F, remain at relative high levels under

increased precipitation and extended precipitation interval treatments. The correlation and principal
component analysis results show that there are significant (P<0.05) or extremely significant (P<0.01)
correlations between most growth and photosynthetic fluorescence parameters of C. betacea seedlings, Chla/
Chlb and F, values are negatively correlated with the other parameters, while all the other parameters are
positively correlated with each other except for Chla/Chld and F, values. The comprehensive research
results indicate that C. betacea seedlings undergo a series of adaptive adjustments under different
precipitation and precipitation intervals, the photosynthesis of C. betacea seedlings is closely associated with

plant growth, and enhanced photosynthesis promotes the growth and dry matter accumulation of C. betacea

seedlings. Increased precipitation and extended precipitation intervals are beneficial for the growth and

photosynthesis of C. betacea seedlings, among which the effect of increased precipitation is more evident.

Key words: Cyphomandra betacea ( Cav.) Sendin.; precipitation; precipitation interval; growth;

photosynthetic fluorescence characteristics
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[EIBR ] 3 d) (T) Akt B ZE Rk /K [0 i B[] ( Rk
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Table 1  Precipitation settings in the two-factor randomized block
experiment!!
e P1/mm t/d r2/mt
Month W w_ W,
4 H April 25.41 3 80 48 112
6 160 96 224
5 J May 20.34 3 64 38 90
6 128 76 180
6 1 June 146.76 3 461 2717 645
6 922 554 1290
7 H July 150.06 3 471 283 659
6 942 566 1318

D P1. PR H K & Actual average monthly precipitation; ¢: i
FOAR%E 7K [A] B Bisf (8] Simulated precipitation interval; P2, #5410 H -4
Bk B Simulated average monthly precipitation; W ER/N %Y
Natural precipitation; W_.: [ 7K # 3 2 40% 40% reduction in
precipitation; W, : FF/KEIENN 40% 40% increase in precipitation.
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THZFTFHA ) T 55 4 MO 6 FoH H bkt 2 Mot |
BELRE I T L1-6800 i 5 X 5t 4 i 2 A ( 26
LI- COR /A ) i fT e AR (Pn) AL T
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FEHO F A IE 3 UK (BRRIEEL 10 ME) |, 45 R EL
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PLIEHL 3 MR H—B D, WIRZEFF IR ) T 56 4 4K
FH 6 Ktk 2 Mol R skt R, fif A PEA-
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J6(F,) PSR KOG ERCR (F /F,) F1 PS T ¥ 78
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1.3 HIERIERMSH

fifi H EXCEL 2016 3477850408 4b 2 ; {81 SPSS
27.0 B A BEAT HE AR Gt WUH R 5 22 43 # (two-way
ANOVA) AHIH:4 87 5 i F Origin 2021 Bk {447 &
B o3BT

2 HERFH

2.1 BE/KEFEEKE R ERERLSDEHEKB
=AU

HARFEK I (W) (BEK 87 409% (W) FilRE K
I 40% (W, ) DL S F AR R K B) B B 8] (T) FAE K
Ra 7K ) B B[R] (T, ) X AR 8 730 407 1 A K A 52 i) B XL IA]
Bl EMUE2,
2.1.1 oG AR Hon R (FE2) R,
H SR BFK B B ) 25 4F R, W=T F1 W, =T 200 35 i
AR RIS AR K B (P<0.05) M T
W_-T 4, HERREIK IR A S5 T, W-T, fl W, -
T, Ak E K E MR KEY B ERT W_-T,4,
W, -T, Atk K Er B &S T W-T, 4, F—F
IKEFRAET, SE R R BR A [E], B W T, 21 A bk &
KA AR AN LA AL B B bR e 1 KR AR K
TR R A B R 2 R L SR EE,

K2 BEKEFNFEK B FR A E XA B4 B E KA IR WE R 7 E S (X+SD) Y
Table 2 Effects of precipitation and precipitation interval on Cyphomandra betacea ( Cav.) Sendtn. seedling growth and two-way ANOVA

(X+SD)V
gy DRSS em SUEC L R ET L g TR g R
Treatment® P.l ant height Gr()}md diameter Root dry mass Stem dry mass Leaf dry mass Total dry mass
increment increment
W-T 52.06+5.74Aa 7.00+£0.96Ba 9.36+£0.45Aa(29.6% ) 12.43+£0.36Aa(39.3%) 9.84+0.40Aa(31.1%)  31.64+0.70Aa
W_-T 30.94+2.05Bb 4.93+0.84Ab 2.60+0.19A¢(29.9%) 2.71£0.07Ac(31.3%) 3.38+0.33Bb(38.8%) 8.68+0.51Ac
W,-T 52.69+4.74Ba 7.53£1.21Aa 8.17+0.80Ab(29.8%) 9.08+0.77Ab(33.2%) 10.10+£0.55Aa(37.0%)  27.35+1.19Ab
W-T, 51.39+4.45Ab 7.55+£0.88Aa 8.58+0.38Ba(29.0% ) 11.02£0.91Ba(37.1%) 10.03+0.15Aa(33.9%)  29.62+1.43Ba
W_-T, 32.68+2.90Ac 5.27£0.90Ab 2.30+0.48Ac(25.8%) 1.90+0.14Bc(21.6% ) 4.66+0.13Ab(52.6%) 8.86+0.48Ac
W, -T, 56.46+£6.99Aa 8.02+0.89Aa 7.29+0.37Ab(28.1%) 8.73+0.70Ab(33.5%)  9.96+0.36Aa(38.4%)  25.98+1.00Ab
Py <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Py <0.05 <0.01 <0.05 <0.01 <0.05 <0.05
Pyr 0.08 0.75 0.55 0.32 <0.05 0.17

O R B A [ K5 3R ] — P K ek 4% AR [ 988 K T s ) i 4k 3 ) 22 5 & 3% ( P<0.05) Different uppercases in the same column indicate the
significant differences ( P<0.05) between different precipitation interval treatments under the same precipitation condition; [F]F] AR [R/NE FHERIR
[f7] — P& 7K 1] g Fsf ] 2% 44 AN [ oK 2 ALh R ] 25 57 8. 3% ( P<0.05) Different lowercases in the same column indicate the significant differences ( P<0.05)
between different precipitation treatments under the same precipitation interval condition. HEEHREH DB NEMSE T FiE bk The percentages in
parentheses are the proportion of dry mass of each organ.

DW. AIRFEKE Natural precipitation; W_ . [Tk S/ 40% 40% reduction in precipitation; W, . [k SE3E N 40% 40% increase in precipitation
T. [ SRFEK 8] BRI E] Natural precipitation interval; T, . FEK [ 7K [8] B 5F 6] Extended precipitation interval. Py, : fEEK S AL FEAY P {H P value for
precipitation treatment; Py FFE/K[BIFGET EIALERE) P A P value for precipitation interval treatment; Py, : P 7K 5 WK (8] fR B[R] AC ELAE FHEY P AE

P value for the interaction of precipitation and precipitation interval.
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T 225 221 b e W-T ik, i
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T AR, [F— R KA, 2K R 7K 0] B B ]
A Ab PR AR T i FZE T S HIE AR g i
TR R, BR EE WA RRK R SRR K
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MR BT 225 Hras 3 (32 2) IR KK A BT
PSR B 25 i A TR
S R 5 A K [R] BRG] Ak B G AR T T
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S 3 138 AR R T A S, X AR

T R TR AL T R RSN B
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5 R RN

HARREK I (W) (BRI D 40% (W) FlREK
N 40% (W, ) LUK F SR K BT BRI ] (T) e K
Rk 7K (B B [B] (T, ) XA 26 5 9 1 0 B 9 B R Ik 1) 5
M) e BUPR 2 Ty 2250 M1 WL 3% 3,
221 st AR EAEN YA R (ER3) B,
SR I BRI 18] 45 4, W=T Fl W, =T ZH 5 -4
HaGmSHaE b & &M HIH (Chle/Chly) 3%
(P<0.05) i T W_-T 4140 BB H K o
T MR b SRMAMATSESEYEERTW_-
T4, SRR ] BT E) 2544 T, B% Chla/Chlb {H7E
S ALFRAL R TC E 2E F AN, W=T, fl W, =T, 40 F i
GE o T HER b SRASTEESRYEES
FW_-T, 4, [ —FEKE AT, 2K K a] B i
], 25 Ab FRLH I o iF 4 2 o % B M Chla/Chlb B35 F%
1%, A AEBRLE I 4R 25 b S R LR 2 AR
L TbE, HR S A B ) 22 5 2, AR A W
SRR SRR TR T R SRR
FEAR 8 7K [0 58 B () T 5 0 ARG 2 50 40 1 v R S 2K b
TRMAMTSRTENE Hh ) ARRBKE K
ek 7 ) I i PR X Ao P 2R 5 it ) AR R AR e e

MH R Ty 2250 Hr a3 (3R 3) R« BEK i Ab BT
PR SR o 8 SR b SFREAEMN
GESEAN BERN(P<0.01) , %] Chla/Chlb {4
B E R oK (B FR AL B i R AR R o SRA
W ES M X SRE b i I Chla/Chlb AT R 2%
SO X SRR S R C R o A AR
PR SRR G EA BE W, X AR o S ek
2 b £ Chla/Chlb {H IS AN B3E
2.2.2 stet R RS AKGFA ER(GR3) BRI H
SRIEK B BRARFIR] 514, W=T Fl W, - T 20 & ih4h
B R EOLAHE R (Pn) SALSE (Gs) I CO,
WREE (Ci) MZEBHR (Tr) BB E & T W -T4, H 4
MEESBEII AW, -THREST W-T 4, W-T 4
KFFIHER(WUE) B = T W_-T Ml W, -T 4,
G AN 22 N R B K ) B )45
W-T,H1 W,-T,2H Pn.Gs .Ci . Tr 1 WUE {84 .3 &
T W_-T, 4, HBg WUE {57 W-T, 41 F W, T, 41 [1]
T FELERIN, R4 DA SE N W, -T, A58
FET W-T, 41, Rl—RKESAET, 2K REK R
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Table 3 Effects of precipitation and precipitation interval on photosynthetic fluorescence parameters of Cyphomandra betacea ( Cav.) Sendtn.
seedlings and two-way ANOVA (X=SD)Y

M43 @ i/

W b A

SRR A

HOLa A/

AL/

Ml co, W/

L3 (mg-g!) (mg-g™") (mg-g™!) Chla/Chlb® (pmol * m™2 +s™") (mmol - m™2 +s™!')  (wmol + mol™")
Treatment?  Chlorophyll @ Chlorophyll b Total chlorophyll a Net photosynthetic Stomatal Intercellular CO,
content content content rate conductance concentration
W-T 24.64+0.42Aa 11.53+0.59Ba 36.16+0.77Aa 2.14+0.11Ab 5.23+0.20Bb 0.28+0.02Bb 223.64+42.83Bb
W_-T 17.75+0.60Ab 5.44£1.17Ab 23.19+0.95Ab 3.38+0.82Aa 2.33+0.32Bc¢ 0.05+0.04Ac 103.71+22.72Ac
W,-T 23.60+1.70Aa 10.92+1.12Ba 34.51+1.60Aa 2.18+0.31Ab 8.29+0.24Ba 0.42+0.03Ba 337.03+29.42Ba
W-T, 23.32+2.89Aa 15.49+2.43Aa 38.81+2.78Aa 1.54+0.34Ba 8.86+£0.11Ab 0.36+0.03Ab 334.24+36.19Ab
W_-T, 13.51+2.48Bb 6.67+0.32Ab 20.18+2.16Bb 2.04+0.47Ba 3.48+0.19Ac 0.06+0.03Ac 138.34+23.44Ac
W, -T, 22.63+0.96Aa 13.59+1.75Aa 36.22+0.85Aa 1.69+0.30Aa 13.79+0.39Aa 0.57+£0.03Aa 479.34+33.48Aa
Py <0.01 <0.01 <0.01 <0.05 <0.01 <0.01 <0.01
Py <0.05 <0.01 0.58 <0.01 <0.01 <0.01 <0.01
Pyr 0.25 0.28 <0.05 0.25 <0.01 <0.01 <0.05
. o PS 1 ik -
R IKIIFIRIBER N ST wp ot e PS ITETETH
) Wikl | KORIRCRS ey AT WAL ferrck TSR
QbR (mmol * m™ +s™") (mol + mmol™") Initi . X . Potential
2 Lo nitial Maximum Variable Maximum .
Treatment Transpiration Water use o o o B activity of
ficienc fluorescence fluorescence fluorescence photochemical PS 1l
rate etheency efficiency of PSII
W-T 4.43+0.47Bb 1.19+0.08Ba 373.33+26.01Bb 1 782.33+200.80Bb 1 425.63+58.41Bb  0.80+0.07Aab  3.84+0.40Bb
W_-T 2.38+0.15Bc 0.98+0.15Ab 525.33+34.12Aa 1 239.67+88.16Ac 885.91+5.40Bc 0.72+0.05Bb 1.69+0.10Bc
W.-T 8.60+0.03Ba 0.96+0.03Bb 326.00+17.06Bb 2 370.33+191.44Aa 2 094.76+96.92Aa  0.89+0.12Aa 6.43+0.08Aa
W-T, 6.40+£0.29Ab 1.39+0.08Aa 427.00+£22.61Ab 2 356.67+222.34Aa 2 130.12+70.73Aa  0.91+0.09Aa 5.00+0.32Aa
W_-T, 3.44+0.38Ac¢ 1.02+0.06Ab 514.67+24.58Aa 1297.00£30.20Ab 1 036.84+£30.09Ab  0.80+0.02Aa 2.02+0.04Ab
W,-T, 10.37+£0.23Aa 1.33+0.01Aa 372.33+1.15Ac 2 626.33+243.19Aa 2 584.05+674.51Aa 1.00+0.34Aa 6.94+1.84Aa
Py <0.01 <0.01 <0.01 <0.01 <0.01 0.15 <0.01
Py <0.01 <0.01 <0.05 <0.01 <0.01 0.20 0.09
Py <0.05 <0.05 0.07 0.08 0.27 0.99 0.63

[ 51 o AN [7) K5 5 B 6 ) — Bk e 45 2 AN ) 8 K 1) i ek ) &b 24 ] 2% 53¢ 58 2 ( P<0.05 ) Different uppercases in the same column indicate the
significant differences ( P<0.05) between different precipitation interval treatments under the same precipitation condition; []51 H R[] /NG FHEFRIR
[ — [ 7K T] B ek 1) £ 420 A [l g K Ak BB ) 22 53 B 3% ( P<0.05) Different lowercases in the same column indicate the significant differences ( P<0.05)
between different precipitation treatments under the same precipitation interval condition.

YW, HIRFE/KE Natural precipitation; W_; /KD 40% 40% reduction in precipitation; W, ; F&/KIHE 1 40% 40% increase in precipitation
T. HSRFEK 8] BEIHE] Natural precipitation interval; T, . FE K[ K B B I 1] Extended precipitation interval. Py : [ K AL FERY P {H P value for
precipitation treatment; P ; [& K [) g st [) AL A P B P value for precipitation interval treatment; Py, : [ 7K 5 K ] B st () 22 BAE Y P (A

P value for the interaction of precipitation and precipitation interval.

3 Chla/Chlb: M4tE o S5 HE b FEAYE Ratio of chlorophyll @ content to chlorophyll b content.

IFE) , 4% AL BEZH Pn Gs Ci Tr fil WUE {397, HZ
BAb B () 25 5 2 . SR B DR 2 i
B2 A VE R AR R R K [ B st [ mT B
PEHER B A A A VR, Horh 3Bk & SE
KK ] B s TR X it 0l B4 FH e HERSCR B
KUH R T7 2853 Brai e (3R 3) Wi - B oK s b FAN
a7 [ o s 0 A2 3L %68 A 2381 400 1 M B 5 A6 B2
B 5 3 R R 3 A EAE X P BN Gs {H
FW R X CiLTe Fl WUE {54 B 25200
223 st A REEHAYw HR(EIERA
SRIEK [BIFRBS R] 25 44, B W=T Al W, =T 4144 F it
W RGP (F,) AT W_-T 44, &k

PN(F,) AT A BN (F,) (PSR Ak 27 50K
(F./F YA PS I EAETETE(F /F,) FaAR F¥h W-T
MW, -THEREST W -TH,W,-TH F, F, A
F/F AR RS T W-T 4, E R K ] g i ] 5%
B, W-T, M W,-T, 40 F_.F, Ml F /F, {45 % 5
TW-T.H,F, HERERT W_-T,4,F/F, HTE3
MR EZET, F—FBKERAT, KK E b
WHE), &AL BR4H K F F, F./F, R F /F {H3A |
Fhim AR b PR (R) 22 ¢ W 3, VA B E R
KRR R st 5 F, F, F/F, FF /F,
1B, (AR R 7K a] B A [ R s B T i gl i il
F, F, F/F, FIF/F, {8, 35 Sk S ps
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IKIEIBGIEIXF FF, F /F, F1F /F, A5 R4 TH0R
df,

MR R I 220 Hrai R (£ 3) s« oK s b JET
WA A F, F,  F, Rl F /F, (A W 555
W), %F F/F, B TG 5 2 52 e 5 e K T B B[] Ak 38 %
FOEARERm, 5 F M F(EA W8, %)
F/F, FF /F 8705 3500 — 35 028 5 AE X
5 DUESECE N B

R4 WEMHEERAR SRS ESBHAXIEI T

2.3 WEMDEEKFIREGHASHAOBEESH

G5 (R 4) WoR B R R KA S
FOCRESERA A T3 (P<0.05) Btk il % (P<0.01)
G, MRm K R K ps I & okfk
SRR AN R TR AR I AR ARG, bR
E KR AR K R TR R TR TR
AT R RN S EFEHE, T3EK« &5
5 b S U E RGPS HAD S 48 b

Table 4 Correlation analysis on growth and photosynthetic fluorescence parameters of Cyphomandra betacea (Cav.) Sendtn. seedlings'’

MK ZRKEL  Correlation coefficient

izt

Index PHI GDI m, m, my m, Wehla Wenp Wep Chla/Chlb
PHI 1.000

GDI 0.982 % 1.000

m, 0.915 % 0.880 * = 1.000

mg 0.888 0.839 == 0.986 = 1.000

m 0.978 = 0.966 = 0.943 == 0.914 == 1.000

m, 0.939 =% 0.904 == 0.995 = 0.988 = 0.964 * = 1.000

Wehla 0.826 0.797 #*#* 0.889 s 0.871 0.834 0.880 s 1.000

W 0.863 = 0.879 ** 0.821 = 0.814 =% 0.849 = 0.841 = 0.655 ** 1.000

Wey 0.927 = 0.918 0.942 5 0.928 0.924 0.947 = 0.921 = 0.898 =+  1.000

Chla/Chlb -0.612 %%  -0.626 ** —0.501 * -0.491 = -0.618 *x  —0.541 = -0.189 -0.774 =% —0.509 = 1.000
Pn 0.833 =% 0.891 == 0.589 = 0.542 = 0.760 = 0.631 = 0.558 =* 0.761 == 0.718 ** —0.586 *
Gs 0.930 == 0.957 = 0.742 == 0.692 = 0.867 = 0.771 == 0.705 = 0.791 =% 0.819 %% —0.572 *
Ci 0.867 =3 0.916 == 0.643 = 0.594 =% 0.812 = 0.684 0.587 * 0.786 * = 0.748 *+  —0.611 *=*
Tr 0.825 % 0.885 * = 0.588 * 0.510 * 0.768 * = 0.619 = 0.567 * 0.662 * = 0.672 xx  —0.507 *
WUE 0.595 0.607 == 0.523 = 0.571 =* 0.560 * 0.563 = 0.423 0.801 == 0.660 *#  —0.652 #3*
F, -0.893 #*  —0.865 ** —0.834 % -0.780 %% —0.890 #% —0.843 x* —0.793 #* —0.634 xx —0.789 = 0.455
F, 0.876 ** 0.936 * = 0.730 0.677 ** 0.853 = 0.757 = 0.725 ** 0.800 s * 0.836 #* —0.534 *
F, 0.833 sk 0.888 s 0.643 % 0.595 0.777 #*#* 0.674 = 0.592 0.794 0.755 #*  —0.596 **
F./F, 0.495 * 0.520 =* 0.334 0.307 0.432 0.358 0.216 0.516 * 0.392 -0.507 =
F./F, 0.869 0.908 0.692 0.627 = 0.820 0.715 = 0.667 #* 0.733 %  0.767 % —0.530 *
$e ki MFEZREL  Correlation coefficient

Index Pn Gs Ci Tr WUE F, F, F, F/F, F,/F,
Pn 1.000

Gs 0.949 = 1.000

Ci 0.976 ** 0.958 * = 1.000

Tr 0.954 =% 0.954 == 0.950 1.000

WUE 0.633 =% 0.531 =* 0.604 = 0.401 1.000

F, -0.659 #% —0.840 x% —0.726 %% -0.759 #* -0.250 1.000

F, 0.908 = 0.933 s 0.910 = 0.907 ** 0.566 * —0.789 = 1.000

F, 0.917 = 0.927 == 0.940 0.906 ** 0.553 = —0.694 == 0.865 1.000

F./F, 0.582 = 0.578 = 0.626 = 0.571 = 0.331 -0.346 0.378 0.788 #* 1.000

F./F, 0.886 0.949 0.925 = 0.934 =% 0.418 —-0.829 %%  0.887 *x* 0.968 0.705 = 1.000

DPHI; ¥k KA Plant height increment; GDI; 1424 K4 Ground diameter increment; m,; M3 Jfif Root dry mass; m,; 22T fif Stem dry
mass; m,: M Leaf dry mass; m,: BT i Total dry mass; wey,, : "ERE a #1 Chlorophyll a content; wey, : 4% b & Chlorophyll b
content; wey B4 2 A A Total chlorophyll content; Chla/Chlb. MHGE SRS E b & {E Ratio of chlorophyll @ content to
chlorophyll b content; Pn: %4 # Net photosynthetic rate; Gs: S FL S JF Stomatal conductance; Ci: Jifd[a] co, e B Intercellular Cco,
concentration; Tr: 7% H 2R Transpiration rate; WUE: IK 53 F . Water use efficiency; F,: ¥4 9¢ ¢ Initial fluorescence F.: 5 K5t

Maximum fluorescence; F,: AJ4E%5¢)t Variable fluorescence; F,/F

PS I ¥ 7 1& M Potential activity of PSII. * . P<0.05; #3* . P<0.01.

. PS T KOG 30R Maximum photochemical efficiency of PS I, F./F,:
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P 2 e A A OG, BUR R AR TG TR
PR TR AN BORR e R AR TR R
24 WEMBEERMAGRASHNERS S

g (1) BoR . PCL PC2 5h ) 7 22 i B R 5
5K 76.0%F1 9.9% , Bt REFN 85.9% , Horfr PC1
S AR K AR b AR KRR
FRRTIIEAH K, P2 I EBE SZE TR HaE
S A PS I KOIb 22 30R A 6, Bk LFE, gt
Ka HEEMSE b 2N H(Chla/Chlb) FIFIE
PN(F,) SGHAWSEC AR, B Chla/Chlb Fl
FESN, HALSERIE B IEAHE KR,

0.4
F,pn
Ci
02F FJF,

PC2 (9.9%)
(=]
o

- Chla/Chlb

|
<
()

-0.4 L i L
~0.4 -0.2 0.0 02 0.4
PC1 (76.0%)

PHI. #7& # K & Plant height increment; GDI. Hi17% 34 K #& Ground
diameter increment; m, : R 5 & Root dry mass; m_: 2T i i Stem
dry mass; m,: W T s Leaf dry mass; m,: & T it Total dry mass;
Wepla t %% a &0 Chlorophyll @ content; wyy, : %% b a
Chlorophyll b content; w, : & M 4% % & &t Total chlorophyll content;
Chla/Chlb; M4%E o FESEE b % E M H(H Ratio of chlorophyll a
content to chlorophyll b content; Pn: 5643 Net photosynthetic rate;
Gs: SfL5 F Stomatal conductance; Ci: fid[a] co, e B Intercellular
CO, concentration; Tr: Z£/## % Transpiration rate; WUE; 7K F AL
# Water use efficiency; F: WG Initial fluorescence; F|, : R
Jt Maximum fluorescence; F,: A ZE%¢) Variable fluorescence; F,/F,
PS I £ K 4k % 20 8 Maximum photochemical efficiency of PS II ;
F./F, : PS 1 A2 15 74 Potential activity of PSII.

B1 #EMSDEERKFEEXXSEBERS (PC) 3

Fig. 1 Principal component ( PC ) analysis on growth and
photosynthetic fluorescence parameters of Cyphomandra betacea
(Cav.) Sendtn. seedlings

3 i Aesib

3.1 AhE AR IS FEK A NE R

) AR At S T RS A 7K A A U, T
R A R KR XA ] ) b D42 ol g /K D A 2 A )
ERRE RS ZKIE T, SRR KN

BEa S [1] 5 [ /K B S 2 WA A K AR AR —
HREAE LR A 2y i R T B K
T 50% 2 2.2 (P<0.05) fi dh#k iy | AR 4, oK 1]
PR i 5 d SEKF) 15 d Y A9 i B R 3
D) | R N 1 S e R A &= LSS TR R S
SRS AR AN A AR TR 2R T
ST BT ALS T B AR DR S b oK AR
L, R RREK B R N 3 K 5 80 R T ) bR |
A K RS E TR, 2500855 s
25 R SRR SRS 50% , M) ( Nitraria tangutorum
Bobrov) Fllil1 75 (Artemisia ordosica Krasch.) 2 Ffi 3t 5
TS bk e | T 350 5 i R B AR T 2 1 ] = A2
SFUCO BT A R R B K N 30% , T A A
Yy REHGIN , RUITE— & KRG 3G e K &
AR T AR AL AR L TR i —
PRI BTNE W N 2 N O 5 R - SR B AN R A
AW, FEA 7K I 8 P 18] FT AR R 38 731 4 e ok
e AR SR (H 1 AR K (] I s 8] 04 R T 2
AN AR T R 25T R T B AR T R AR
Fo X I JE R AT AR R TR — R K
W, B KA 22, W) 78 53 B RTK 23 36455 /E
il A I, e TE 4 B 7R o & AR R R4S
THERRAS A E TR SR T (HAE—E B KW B
B AR R0 A I 2 i iU AR LA, B E Ak
i K, B M X 5 Knapp S5 X 40 L
(Andropogon virginicus Linn. ) A 4 X6} [ 7K 12 A8 Ak 1) i)
PIWFFEEE R —B, R A TE— 5 K R 2
ek 7 T g P 1) A B 44 HC AR R RS 300 0 i A M T
AR R R IR B B Ak

Ieg 7K e R 63 K T 58 1] 2 L 52 Wi AL ) 1) 4 T
FRERLZH >, ABFIE & B, Wb K A R
Py s F A T B o b, ELBR A SRR K TR I 1] T
AR L Ah A B T K &, H AR K &
FNIG AR K d A A T B2 v A0 2 0 4 e AR T 6 o
AZET B i He o 3302 PR AR ) 7E T AS [ 2R 25 B
R, 238 1 PR AR B IR I B AT e N, DLk E] 3 5 )
RE P HPIRAS , BRZ Al B 3 Rh ] S L™ AT LIS
BORE P03 B 45 Al F AR IREE Y BRI &, 3 ik &)
B ZE T SR TR A SRR K RS K & R
AL T AR B3 K [F] B8 I 8] 2% A7 R Ak B, ]
W, SRR K AR L, A SRFEK B EUE K & | H
SR WK [i] B FoF DK A ) 1A il 40 e 5 o B T I

B
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AR, Horh SRR ] A H] b B3 7K X 3 it 40
i B TY AR R A2 SR
3.2 M RXXESERT BRI

oK AR TR 23R SR AR R AR A
AR RUEE b5 45 A2 25 R GE /K -V A LRI o0 A1 R
PRy A= AR A AR MK R AP C S AR A AT
I SR K o R A R A A 2R K KAy
SRAPA RS A ) K S R R ) E L TSR
KB SHEYCE SRR EE T A
Ak R R W, B KK D>, U B ( Hippophae
rhamnoides Linn.) P K AGEOEE R S LS E M
Jfal] CO, e & R MK (P<0.05) , i <AL FR il 8 I
T, B WO A HER R R 5 LR A 5,
ARWFFE R BEK R 38 hn, hn Al  R EG
F AL ] CO, W B FIZE B MR Th i 1
B B oK & T UGE A e A 4 i i S E T, 24
KK BRI BRI B T2 B PR Y
JE30 AP 2R S P Bl Nt R AL L 2
SALCH], 1T T BOR AL T BE RN ZE R AR A, DAk
BRI m T R AR IE T, SRR R
I FEARAR 2R K ARAG 2 B Ky, 5| AL B3 R
PETTAR 25 78 16 T fr v Yt B AT, AT 1S I 17 4
It G R Y A DT A R L K S T ik
it B2 AR S AR W) OGS AE T, KI5 |
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—B, VEHITE/K 3 PR AL T 36k B AR 7 50 40 v A A
THT AT B SR K s R B K 2 39 Fe ok
eI A OB

AHFFE Y A R K ] B8 B[], i G G S 808
PRFFRL KT 33X I PR Ry 7K 43S i S B 45 v g R
-, R K T B H) A | 3 A BT VR i/ | A AR 2 AE —
SE 7K 7330 L PN AT R A K, HL T RRSE A F K 2 5
AR K R K T B S T A 28 8 40 i A 7K 40
8GR 3300 R T R 3K [) B B (1] 23 B A AR
Fnn Ay v o L s SN R R K AT 7K 43
BRI (R ) S AR e 288 1) 7K 23 W T AL
KA FIHRCR LR . X5 Osonubi 457 BB 5% 25
AL, 2 R Y S K [ K (] B ) ), AR e S
WK 733 K o R RCR  WTHR & R EOL A
TAE ik, T HOG A AR e Ah  AHOCHE A K
YT R BN A EDC S S B S E K S
Bm)R R B IR AR DGR BE v, OBV 1 ikl fie

P2 SR MR = AR NG K e T R R R E
TABIFEEE A, kK G AR R R A DR A AE
R BRI A A A B TR R, 25 E L Hm
Rk 7K B B 838 7K T o s T o) T 62 4 25531 407 1 1)
HeEVER , FEASTR] R 7K & FREE 7K ] B B (] b 3T, A7
TR 4B FR I AN [R] 0 A B AR S N SR, PR, 7E
AR Ze A B A B B ok AR v, AR > M R K PR
TE—7E R 7K Bl A T 3 B 7K 04 TSR

3.3 M RMRESEMUE LS EIXTBEK K 5L

& 2R S A W AT OB VR T DG R Rl )
J R T A G A RE T B R Y —
i gede i A T 5 A FE B (3 o, 4 R R
FIRN(P<0.05) , BEKRHTIN, L A K & g
T AT 2 AR K T B IS ] S5 R R ek
IKEAL IR TS R R o B SRR D
i RS R S RN T A SRR R A K i
AR LRI AT B AR 7K 43R R 3 1A A SR A LA
By, SEMTBEIR T AR Yt R 4 e, ] T & A6 B
JIr T SRR B B 4 T S A R
SRR L — 21 3R WA i e X 7K 08 Ry R
fif, MR o SESHEE b 52 HHE (Chla/
Chlb ) [ i 7 A 4 6 O BRI 38 3 (8 AU DL &
HORTRE AW h, 38/ Bk &, Chla/Chlb {
R, UL K R T i 4 i e B EH

EN TR AT YN S R Wi 2 G D
WS R HAHYI R, X 5XH %S o4y
AR, FESBU W T YA VEF N ERE AT
S WA A A S B A R A e A AR BRI TS
BUR AR YT 5 K BRI A B aE BB AR TR
L AS b i Z AR AR, PS I f KBk 24 30R
(F/F,) fe Wy e 52 215 A e 4 ia
HAEAL T 0.80~0.83, T 7E FEE M T 045
BRREALS . ARG, 70 FoK AR Y
F./F AEYI/NFo5ET 0.80, 78 H AR B /K & A ke
IKEAFE TR F /F, {8 590.80~ 1.00, H7E 34K
EALE N E K, DA TR B K i A B T A
T AR AL T BT T AEI IRk S B 5T T Ak
T EAERKIHE,

R . K25 R PSS EUn ) i
POC(F,) ETOGC(F,) WmKRISC(F,) F/F, {H
AR AT Guo 2B T 52 1 i Ak ( Prunus
mongolica Maxim. ) % T 2¢ /6 S BN 15+ 2 W8 1)
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