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Relationship between photosynthetic characteristics of field cultivated
Anisodus luridu and main environmental factors

LI Hui-e*,GUO Qi-qiang®”,QUAN Hong"",LI Lian-qiang®, LAN Xiao-zhong*
(a Department of Food Science sb Research Institute of Tibet Plateau Ecology ,
Tibet Agriculture and Animal Husbandry College ,Linzhi, Tibet 860000 ,China)

Abstract: [Objective] The study aimed to analyze the response of leaves of field cultivated Anisodus
luridu to light and CO, ,and relationship between diurnal change of photosynthesis and main environment
factors. [Method]) Light curve, ACI curve and diurnal change of photosynthetic parameters were measured
with Li-6400 during periods of vegetative (YYQ) ,blooming (KHQ) and fruiting (JGQ) in leaves of field
cultivated A. luridu seedling in Linzhi, Tibet. Ye Z-P model based response curve-fitting was constructed.
The instantaneous values of water use efficiency (WUE) ,carboxylation efficiency (CE) and stomatal limi-
tation (Ls) were calculated according to the photosynthesis parameters. Then, the relationship between the
photosynthesis characteristic and environment factors were analyzed by multiple linear regression and cor-

relation coefficients. [Result] The maximum Pn of A. luridu appeared during YYQ, while the maximum
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Rd and light use efficiency for stronger PAR occured during KHQ. Diurnal change of Pn showed a single

peak curve during different growing periods. Pn reached to the maximum at 12:00 pm,and then declined by

non-stomatal limitation. At the same time of the three diurnal changes, the maximum of Pn and WUE ap-

peared during YYQ,the minimum of them appeared during JGQ,and the maximum of Tr appeared during
KHQ,the minimum of Tr appeared during YYQ and JGQ. In addition, environment factors PAR, Ta and

RHs had the most significant effects on Pn. [Conclusion) Field with sufficient sunshine and convenient ir-

rigation during YYQ and KHQ was suitable for A. luridu planting.

Key words: Anisodus luridu ; photosynthetic; environmental factors; multiple linear regression;correla-

tion analysis
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FH—M R HAS R G, KM e+, pH (A
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TGt o A A B 2

2 HiR5 0

2.1 AEEKHPREFEXEGEE (PR

CO. Rz

HIE% 1l ZE R AR KT, K 5 N8+
Pn X6 CO, 1M R 4 ASH TR . b 1 il 26 14
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Table 1 Photosynthetic parameters analysis of light response curve and ACI curve of A. luridu in different growing periods
W ) 5 B 3 ARG/ KR THE/ 17 I W% %/ S/ A S/
It\em Determination (pmol + m™2 ¢« s71) (mol*mol 1) (pmolem 2+s 1) (pmol*m 2+s 1) (pmolem ?+s 1)
stages PL.x(PAR) Rd Lsp Lep
S R ERAKBNYYQ 22.86+1.23 a 0.05540.01 a —0.71£0.05 a 1292+10.63 b 12.34+2.23 ¢
i34 JH#EH KHQ 22.34+0.78a  0.0314+0.02 b —1.374+0.11 b 1336+12.32 a 44.0243.17 a
Light curve ey 16Q 18.84+0.83 b  0.027+0.01 ¢ —0.65+0.05 a 138849.86 a 24.95+2.64 b
i H ) 5 st 35 RO A R/ bl &Y HEIF R R/ CO; 1/ CO, M/
It\‘m Determination (pmol + m™% « s7!) (mol* mol™!) (pmol+em 2 +s 1) (pmolem ?+s ') (pmolem 2+s 1)
¢ stages P (ACD a Rp Caat r

ERERY YYQ 34.484+1.75 b 0.1140.02 a 4.9040.56 b 1176.70£9.49 a 45.86+1.65b
NOIN: 2% .
L(X(‘{"Jgrﬂfj“ e KHQ 39.4242.15 a 0.1640.01 a 6.80E1.26 a 826.07+10.26 b  44.5842.64 b
25 1GQ 30.9341.96 ¢ 0.0740.03 b 4.19£0.83 b 722.80+11.20b  60.45+3.12 a

TE < 7 0B 5 A A /NG 5 8 3R A KW Z MITE P=0. 05 KA R EZ R,

Note: The lowercase letters indicate significant difference among different growing periods at P=0. 05 levels in the same row.
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Fig. 1 Diurnal dynamic of photosynthetic and physiological parameters of A. luridu and environmental

factors during different growing periods
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MZ Ve BIOK % . WUE Fl CE 8 — 2 2% 1
BT R K S THFERN T A B2 I R . A8
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BN ALHEFELE 1. 3~2. 4 mmol/mol, AN[A] A4 K 1
AR CE B {6 B | 08. 00 JT th 2218 T+ &, 18
12:00—14:00 KB F K. 5 B W PR YYQ /Y
CE f§#& T KHQ #1]GQ,

2.2.4 PAR.Ta # VPDL WK 1E nJ%H. 84841
AFAE K PAR (A H 2L 2 H“ V5B, N
08 : 00 45 M3 Fh i o AF 12:00—14:00 35 3 & i - H
FLYYQ.KHQ Fil JGQ By d5 KAE 435 0 1998, 7,
2 146.4 F1 2 091. 3 pmol/(m* « ), F| 20:00 [ %
Ak . Ta HAZLKIYE PAR AHIA {048 iR B
B/NEE YYQ.KHQ M JGQ Ta 1) H 28 & 43 51 A
20.62~27.20,20.76~34. 34 F1 20. 99~30. 44 °C,
VPDL %) H 28 fL FEAiF 4. 08: 00 Fl 20. 00 AKX,
12:00—18:00 A X % @, HOAS A A K 3] 22 R A K
(B 1C) o X 7873 S e 1 8 g J5t RO IS 2 X
A% T T R R SR VR AR SRR,

2.2.5 Ca# RH K 1F aJ%,Ca 1 RH ) H
ARG FAARAL R B s, A 14:00 245
BAK. 5 PAR F1 Ta HAS k34 52 B 5 A9 17 AH G ¢
-

2.2.6 Ts#& RHs MWK 1G # 1H vl #1, Ts i
RHs 1) H 722 A0 A 50 A AL, 1 5 5L 0 8 AR i o 77 388
s {2 Ts A RHs 3k 3 fe s 00 B B[] . 20 500
14:00—16.00 F1 12:00—14.00, T 1+ 35 2.
W3 OB AR 2R A 1L 32 3 K BH 4RO S 2202 1
Jh i Ts 5 PAR 1975 b 9 5 A< A W] B AN [H]

A RBN Ts B & AR I 20 F PARY™
2.3 RETARESHERERFHXER

Pn ZAHY) A 5 R R A AN B B R 0 3k [H 1
B R & AF28FA T 58 2 P U A4 KR
Be K Pn ZBIMEmHEEE NG IR, N
HE— L U B B B A R S L 25 b R85 [
T8 B 56 & F I 22 06 13RI AR 56 &R B0k 2 57 Pa
SR T 2 on R R

Pn= —39. 13+ 0. 004PAR + 4. 295WUE +
0.396Tr+0.052Ca+0. 712Ta—2. 66VPDL (R* =
0.988),

BB KT ERE W E 2, & 2 ],
5 Pn 205 FE A X B FIKIK S PAR \WUE |
Ls . Tr fl Ta, W BEAMCHNAE Ci. 5 Tr 2
e S 2 TEAH W B KK Ta .PAR.RHs fil VP-
DL, 2 8 F HAH KA RH; 5 Gs 5 18 2 1E A
KMHE A RH M2 B & MM HF4 VPDL,
WA F LA AR MR B @M Pn iRBLT,
WUE F1 Tr 5% 85 A R T4 90 14 78 37 90 0 04 % ik
AR . N EREE 7 X84 T 06 & 4 M 1 5% i o
FOCRETERE RIE T R R R TR T RO AL
IR AL BT P L [ 4% P Jh 55 WY, Ta JRHs F1 Tr
By A M TR S A B T B AL R A RH &
M3t Tr H RS EM. %4 K%%F, PAR, Ta Al
RHs &2 MR 7L G S8 T BN EHE T .

®2 RETFELESHETRERFEMMBEXESH

Table 2 Linear correlations among photosynthetic variables and environmental factors of A. luridu
JiH . .
Ttem Pn Gs Ci Tr VPDL Ls Ta Ca RH PAR Ts RHs
Gs —0.07 —
Ci —0.71"* 0.41 -
Tr 0.67** —0.03 —0.34 -
VPDL 0.39 —0.57** —0.60"" 0.63"" -
Ls 0.72** —0.35 —0.97* " 0.32 0.50* -
Ta 0.61** —0.31 —0.58** 0.86*~ 0.85"* 0.53 -
Ca —0.15 0.33 0.38 —0.18 —0.52" —0.14 —0.34 -
RH —0.15 0.45" 0.16 —0.60** —0.78** —0.05 —0.71** 0.48* -
PAR 0.82** —0.28 —0.69** 0.76""* 0.69* 0.63" " 0.77**  —0.37 —0.38 -
Ts 0.15 —0.43 —0.28 0.52* 0.71** 0.12 0.64** —0,72** —0.76** 0.50~% -
RHs 0. 30 —0.10 —0.32 0.65* " 0.64* " 0.27 0.65** —0.30 —0.55** 0.64** 0.53" -
WUE 0.74% 0.04 —0.56** 0.07 —0.04 0.54" 0.03 —0.17 0.26 0. 36 —0.22 —0.23

7 (Note) :“ % 7, P<C0.05;% % % ”, P<{0.01;7n=300,
3 T

R B0 & 2E JRRR A AR TR] AR K AE TR 22
ST S A YR A B R B B R DDA

S TR0 AR [ A 0 I e -6 0 i 2% A
ACT 2 - 7 B35 A b 7 2 K 2% 7 o o O
FUFHAN CO, [l 4L RE I 9 A8 L1 B0 . 1 58 B8 450 R
B A B 70 B A B B S P B8 Guo 4577 i
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AR AL R 8 s

ARFFEAE R FZW BB AE R B R 1200 —
14:00 i) PAR 2575 2 000 pmol/(m? « s) .3t & T [H
P[] R AL D) 45 AV ¥ A it DX (G 1| R 30 e 55 . PAR
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