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Abstract; Amorphophallus xiet is a typically shade-demanding plant that originates from the tropical rainforest located in
southwest of Yunnan Province. In the agricultural production, A. xiei is commonly cultivated under the shade

condition. The photosynthetic performance, photosynthetic induction characteristics, photosynthetic pigment, and leaf ni-
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trogen (N) partitioning were examined in A. xiei grown along a light gradient, and the purposes of the present study were
to reveal the adaptive mechanism to growth irradiance levels. Area- and mass-based maximum net photosynthetic assimi-
lation rate (A,,, ), photosynthetic pigment content, maximum carboxylation rate, and maximum electron transport rate as
well as specific leaf area significantly increased with decreasing growth irradiance levels; however, dark respiration rate
and light compensation point decreased significantly. In the process of photosynthetic induction, the induction time to
reach 50% of A, was the shortest (81.4 s) and the induction state of 10 min was the highest (87.3%) in the individu-
als grown under the 17% of full sunlight. Moreover, there was a negative correlation between the induction time to reach
carboxylation and bioenergetics firstly increased and then decreased with the decreasing growth irradiance levels, and the
maximum values were recorded in individuals grown under 17% of full sunlight; at the same time, the fraction of leaf N
allocated to light-harvesting components increased significantly with decreasing growth irradiance levels. These results
suggested that the typical shade-demanding plants A. xiei acclimate to low growth irradiance by enhancing the capacity of
leaf to utilize low light and dynamic light, and by adopting the strategy of N resource allocation that might efficiently
overcome light shortage.

Key words; Amorphophallus xiet, photosynthesis, photosynthetic induction, nitrogen partitioning, growth irradiance
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it — R FIE R AR R T R JEE
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RIS 23 FPAE , EA [F]D'YG BROR B2 A R85, A )38
AR B BB ARG, et ko R K&
I H50RT A 55 o 3 W' BRI (Osada et al,
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VEHUEE 150 g A=A f@BR AN E, F 1 200 580K &
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WOLRG(P) ], B,
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Py=7,./(8.06x ] XMXN,__);

P,= C/(N, . % Cy)s
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J e ) TEAN A1 A0 B[] A7 00 25 25 5 IR G A5 D IR
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Fig. 1 Light response curve in the leaves of A. xiei grown
along a light gradient Values for each point are the
means + SD (n=5-7). The same below.

16

14 -

12

10

8 - 5
1L

O 50% of full sun
W 29% of full sun
A 17% of full sun
W 7% of full sun

AR Aot (Pmol +m2es )
)
1

-2 T T T T T T T T
0 200 400 600 800 1000 1200 1400
BBIEICO3RE Ci (wmol - mol™)

K2 ARG SRR SR BE A R CO, i B £k
Fig. 2 CO, response curve in the leaves of A. xiei

grown along a light gradient

2.2 AR EXHHEBFHIX SIS SHFERI T

M3 AT LA S A0E T A A R AR IR M
FEIR S e A BRI Tt B 2218 2k 2 1 A
T RAs s LT e BT Bl KME R B TARE 5



53 PR ARDEIAE T B B3R L AR 2SR sh 2806 I e N AR 533

x1 ARXRBEMNZHEYHEBF LS ERBEXFERNZ I

Table 1  Effects of growth irradiance treatments on photosynthetic-related traits in the shade-demanding plant A. xiei
#EIE*E Luminous transmittance i) FAE 2R P
AR F-values P-values
Variable between between
50% 29% 17% 7% treatments treatments

BRI AR
Almn (Mmﬂl . n']'2 . 5'1)

3.169+0.632b

3.140+0.569b

5.073+1.710a 5.725+1.270a 6.654 = 0.004

PN T i e KA R 0.137£0.033¢ 0.170+0.077he 0.234+0.069b 0.334£0.060 a  9.679 = 0.001
A, (pmol - gt - s™)

PO TR I 1.350+0.342b 0.780+0.181a 0.651£0.136a 0.514+0.248a  14.321 #*=x  0.000
R, (pmol + m* - ™)

PR 5T B I I -0.058+0.015b  -0.040+0.017a  -0.030+£0.007a  —0.029 +0.013a  5.539 == 0.005
R, (pmol - g" - s™)

AL 153.6+36.5 147.7+70.2 178.2+72.6 170.1+43.1 0.383 0.766
LSP (pmol + m® + s™)

FAME R 20.1+4.3a 11.3+2.1b 10.9+4.4b 6. 6+2.4¢ 15.570 %%  0.000
LCP (pmol + m”? - s") -

RN = 0.056+0.010 0.061+0.015 0.059+0.017 0.072+0.018 1.249 0.316
AQY (mol + mol™)

RS 0.106=0.055 0.080+0.085 0.060+0.047 0.110+0.025 1.140 0.354
G, . (mmol - m? - s")

KR HBER 50.6+18.6b 75.0+20.0a 82.6+17.5a 61.6+22.2ab 3.115 = 0.047
WUE ( pmol - mol™)

AR R 0.021+0.012b 0.021+0.008b 0.033+0.008a 0.022+0.006b 3.286 * 0.038
CE (pmol - m” - s7)

CO, #MZ i 64.4+21.4 64.9+10.5 56.8%5.5 55.2+5.7 1.118 0.362
I'" (pmol » mol™)

[FALRTTR A 404.0+64.0b 456.2+22.8b 461.5+29.4b 562.9+62.8a  12.686 %%  0.000
SIA (em® - g')

SR DAY TN L 22.0+11.3b 21.1+8.8b 33.4x8.4a 21.3+5.5b 3.284 0.038
Vi rarea (Himol + m? « s™)

B TR KR LACR 0.895+0.511b 0.881+0.396b 1.546+0.413a 1.178+0.255ab 4.041 * 0.019

Vioosmee (pemol = g™« s™)

o7 T AR K F {88 T 116.8+50.1c 168.2+32.1ab 186.3£29.5a 142.9+30.5hc  4.817 ** 0.009
o (pmol = m” - 5™)
PO e i R L T2 T R 4.9+2.4b 7.5+1.4a 8.6x1.3a 7.9+1.4a 6.318 # % 0.003

s s (pamol = g+ 57)

TE: BT « bR (n=5~7) , TRV NG TR RN 2 5 13 (P<0.05) , * FORARFEIRIN] 3525 ( * P<0.05, %% P<0.01, ##* P<0.001), T,
Note: Values are mean+SD (n=5-7). Different lowercase letters within a row indicate a significant differences among treatments ( P<0.05), * represents a significant
difference under a different light conditions( * P<0.05, #* P<0.01, #*#* P<0.001). The same below.

C RN, R 2R R, b iif R
Firh S EDEE B FREEA I R 2ER (£ 2),
IRB R EA R 50% (tgy,, ) F1 90% 1175 S 1if
] (g s ) TE 50% B3N BAT e KAH, T E 17% 35
KR T AEAME, K IERERE T, A [F [ 5
I SARZS I IS, . IS, TS o BRIEAE 17%15
RN HA R, H M 50 8] ) 2E K35 R3S
ZE SRR R B 1S, AL BRIE] 0 22 53 8 35 (P<0.05)
Ls0g0a *ﬂ t‘)O%AS%ﬂ SEK?LEFE( Gs-inilial ) E%ﬁz\' *H?é< Fé—l
4) , KHUEAN T IR AL T B OR, 75 5 8 ik ik

A T T Ao i)
23 AEGBEEMNFEBEFLEAER N HEMN
=AU

FER R B Ak BT S5 IS 106 & (0 R A7 A A
W2 (3 3), OISR EE (N, By i i
2% a WHERE b S N EABN R & &
DL R B I R R 2R a HHARER b SR MK
MMERR S B K TR 17% M T%iE R T &
HEEET 50% M 29% B R T &, PRtz
A, Sl FER E A H R R 2 e T AR B i
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Table 2  Effects of growth irradiance treatments on photosynthetic induction traits in the shade-demanding plant A. xiei

%63 Luminous transmittance A EDRIEN #H P {E
AR F-values P-values
Variable between between
50% 29% 17% 7% treatments treatments
Logun () 192.1+41.3a 103.2+48.5b 81.4+34.5b 125.7+72.5ab 4.722 0.018
Logn () 936.1+107.8a 791.6+177.3ab 647.1+£153.4b 769.6+203.9ab 2.689 0.084
(%) 40.7+12.3 46.6+10.5 48.6+11.2 48.3+19.2 0.494 0.690
S (%) 58.2+11.1b 70.8+8.6ab 77.8+15.9a 69.1+19.8ab 2.192 0.115
Siomn (%) 69.4+10.5b 82.1+8.0ab 87.3+9.0a 77.2+15.9ab 3.186 * 0.042
VIR SAL T 0.054+0.017 0.059+0.010 0.066+0.024 0.038+0.019 2.735 0.067
G (mmol + m? - ™)
E%jt’%ﬂ‘?)ﬁ 0.106+0.055 0.106+0.060 0.141+0.049 0.083+0.065 1.150 0.350
Gy (mmol = m? + s™)
R3 FARXEERENEREVHEEELGEENZN
Table 3 Effects of growth irradiance treatments on photosynthetic pigments in the shade-demanding plant A. xiei
% 6% Luminous transmittance 40H F{H 218 PH
AR F-values P-values
Variable between between
50% 29% 17% 7% treatments treatments
BT RS a 2.336+0.779b 2.863+0.556b 3.712+0.538a 3.820+0.441a 10.035 s # = 0.000
Chl a (ug - ecm™)
PN TR a 1.054+0.339bc 1.340+0.254b 1.867+0.186a 1.949+0.321a 16.165 = # = 0.000
Chla (mg-g")
BN BT SRE b 0.833+0.229b 1.000+0.264ab 1.190+0.176a 1.231+0.169a 5.218 s 0.006
Chl b (ug - em™)
PN TR E b 0.376+0.099bc 0.466+0.110b 0.600+0.079a 0.628+0.115a 9.468 * * * 0.000
Chlb (mg-g")
LR DAY 28-S E?ﬁ 3 0.663+0.152b 0.708+0.070b 0.897+0.119a 0.873+0.093a 7.584 # x 0.001
Car (ug - cm™)
PN BT RS b 0.300+0.067b 0.332+0.037b 0.452+0.042a 0.445+0.070a 13.561 # = 0.000
Car (mg - g")
LAY A S & 3.832+1.150b 4.571+0.877b 5.799+0.794a 5.92420.701a 8.826 0.000
Chl (ug - em™)
BN TR AR 1.730+0.500bc 2.138+0.390b 2.919+0.283a 3.022+0.504a 14.744 % % 0.000
Chl (mg - g")
4t a/b 2.787+0.222b 2.908+0.237ab 3.130+0.329a 3.111+0.088a 3.472 % 0.032
Chl a/Chl b
LA T 3 S i AR e/ R a/b FE 50%@ ERAS(P) I ] B &K, I TE 7% 5 6%
R BER/N, AN, ARDEREAEE N FEE FEARKE,

ARG LA 20 43 v i 43 T LU 1A B e 22 S (A
6) . B JEIEGREE Bk R B R g N
BRI 5T (P ) R WIRe e b4l o (Py) Y
FAG S5 KT  TE 17% 35 638 B FREE T 1 88
i P Py B BRR, TTTAE 50% ,29% F1 7% i75
YR TR FEYEM R P, P IR, Bl b3
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