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Abstract: To reveal the diurnal variation patterns of photosynthetic characteristics and the characteristics of photosynthetic
enzyme activities of Dendrocalamus brandisii (Munro) Kurz. in different regions of Yunnan Province, the diurnal variations
of four photosynthetic characteristic indexes and five photosynthetic enzyme activities in leaves of D. brandisii in seven
regions of Yunnan Province during the concentrated shooting period were compared. The results show that during 9.:00-
18.00, the net photosynthetic rate in Simao is generally higher than those in the other regions, and except for Xinping, the
diurnal variation curves of net photosynthetic rate in the other regions all show a bimodal pattern; the diurnal variation
curves of transpiration rate in Mangshi and Cangyuan show a unimodal pattern, those in Changning, Linxiang, Simao, and
Xinping show a bimodal pattern, while that in Shiping descends slowly in fluctuating manner; the stomatal conductance in
Simao is evidently higher than those in the other regions; except for Linxiang, the diurnal variation curves of intercellular
CO, concentration in the other regions generally show a ‘U’ pattern. Ribulose-1, 5-bisphosphate carboxylase/oxygenase
activity is the highest in Shiping, nicotinamide adenine dinucleotide phosphate-malic enzyme activity is the highest in
Xinping, nicotinamide adenine dinucleotide phosphate-malic enzyme dehydrogenase activity is the highest in Simao, while
phosphoenolpyruvate carboxylase and pyruvate phosphate dikinase activities are both the highest in Linxiang. Overall, the
diurnal variation tendencies of photosynthetic characteristics of leaves of D. brandisii in different regions of Yunnan Province
during the concentrated shooting period are generally similar, and the photosynthetic characteristics and photosynthetic
enzyme activities in Simao are relatively high.

Key words: Yunnan Province; Dendrocalamus brandisii ( Munro) Kurz.; photosynthetic characteristics; photosynthetic
enzyme activity
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Table 1 Basic situation of planting areas of Dendrocalamus brandisii (Munro) Kurz. in seven regions of Yunnan Province

X s ZEE i /m B W/ () L/ C AEREK L /mm AR
Region Latitude Longitude Altitude  Aspect Slope  Mean annual temperature  Annual precipitation Climate type'’
15T Mangshi N24°26'37"  E98°23'17" 1022 74 West 13 19-22 1 600-2 000 SSM

£ 5% Shiping N23°4422"  E102°26'49” 1457  PiR§ Southwest 10 18-21 900-1 200 MPM
B Xinping N24°00'28"  E101°35'21” 1226 ¥ South 11 23-25 800-1 000 SSM

B 7 Changning N24°31'32" E£99°39'48" 1229 74 West 10 16-18 1 200-1 500 MPM
S8 Simao N22°44'17"  E101°08'05" 1236 V4§ West 17 17-20 1 500-1 800 SSM
¥ Linxiang N23°45'57"  E100°16'35" 1 051 PR Southwest 15 18-20 1 400-1 600 SSM
VU Cangyuan  N23°11'47”  E99°1443" 1425 V57§ Southwest 13 18-22 1 600-2 200 SSM

D SSM . g $hs 25 XS % Southern subtropical monsoon climate; MPM I B i 2 XS Mid-subtropical plateau monsoon climate.

1.2 ##

F 2022 45 8 A (BN IR HT IR AT v & 55 ) 1B 45 4 4 i
BB R, R BRI L P 45 e 5 3 AAE KR B AR H fa e
P20 BRI AT AR AR , 6P F Ak rh i O A v 5 62 % 1) P L T AR
FHIT Y 3 MUl R AT e M AT G AR PE e b . 7E AU
H 10:00—12:00 , SRAEFER T3 ML b b 3842 1 1) BH L Tr7 X
AHIE A 3~ 5 BUEERR BUAT RE T, 430 A 35 1 48 %5 9 A
Ji B TWATRAE, AT CE s E .,
1.3 Ak
1.3.1 RAdFrdatrme RA LI-6400 fE #5066 T @ YL
(ZEE LI-COR A #]) 7 A SR T X i kERR i AT 6 &
R FEHR SALTERME CO, WEME, B FARNW
PIFE B AT 25 B i, SR B 65 W 6 R B IR B AT DA O B 3
fREEE IO, Bk, S & R 46 Am DU 2 B 7] 2k 9. 00—18.: 00,
MEEACH 6 em®; W 5E B, SR BT A0 A 44 %, 28 3
400 pumol « 57" AR SINE 1 Uk, BRI 3 YW .
1.3.2 R&EEHENE  SRAGIMNEGEEYRE ARG RA
T A P AR e AT AR - 1, 5 R SR Ak N R AR T
Ve MRy — A R A TR — S L T il I Tt e A M — A% TR
i — 3 SR T Ot S A s e R T P 422 A R R T 7 il e AL

PR PRI R, BRI A5 B 3 R A T AR
1.4 HESITHHF

FIFH EXCEL 2019 3%t [ o R 340 47 82 38 R SPSS
23.0 BRAFHAT BRI R J5 225317 (one-way ANOVA) , F| ] Origin
2022 F I

2 HERFAH

2.1 XEHEATUIHT

FUREAS ) 3t DX 0 EC IR AT 46 vh e 55 0 e A R R H R AR 1)
HASfb 2R, 25 WL 1,

HHRE , B 1% O6 G 3 AE 9:00—18:00 Rk & T
oAl IX A 9:00 R TR R, 76 12.00 18T & 77, B Fm
Yt A 2R H AR L il 2R L 0 R MG H ERAE 11,00 ; HiAxHe
DX A ¥ Y F i 256 H AR Ak T 2 35 S U 7R S 7E 1300 B i 0
N AE 2 AW (E B A I R AR 25 5, Hh, B NG R
2 AN I BRAE 12:00 F1 14,00, 22T 1Y 2 A4 18 3 50 11 30
7E 1000 1 1400, V5 2 AR 405 HBRAE 12,00 11500,
FESEAY 2 AN 43 51 PRAE 1100 F1 1400, 41 5 B9 2 I
435 HBEAE 1100 1 1500,



104 N7/ I AR SRS A 55 34 &

P S S Y
N N N N N
NN R I N

KU SR SN

%] Time

50 S S S S S S
S S S
RN N

%] Time

Bl Time B Time
—0—. " Tli Mangshi; —O—: 15 Shiping; —&—: ¥ Xinping; —&—: &7 Changning; —0—: &3 Simao; —8—. i} Linxiang; ——; B Cangyuan.

Bl ZE&TEBRHRHFRIEFLFATSHFERERHBEEL
Fig. 1 Diurnal variations of leaf photosynthetic characteristic indexes of Dendrocalamus brandisii ( Munro) Kurz. in
different regions of Yunnan Province during the concentrated shooting period
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Table 2 Comparison on photosynthetic enzyme activities in leaves of Dendrocalamus brandisii ( Munro) Kurz. in different regions of Yunnan

Province during the concentrated shooting period (XxSD)

i X JEA BT/ (nmol - min™ + g7')" Photosynthetic enzyme activity'

Region Rubisco NADP-ME NADP-MDH PEPC PPDK
5T Mangshi 6.79+1.03ab 41.50+10.30cd 355.37+35.08¢ 28.48+1.96¢d 75.20+21.78¢
i) Shiping 8.04x1.11a 61.92£0.93h 129.22+1.27¢ 31.93+5.27be 118.48+5.42¢
HiF Xinping 4.34+1.14¢ 101.15+1.12a 378.75£20.22¢ 25.72+4.06cde 112.58+17.44¢
55 Changning 4.92:1.05he 54.15+5.43bc 385.45+33.13¢ 21.31+3.49 254.27+50.35b
B Simao 6.77+1.09ab 34.35+6.46d 623.82+14.23a 37.18+2.76b 81.57+4.29¢
I Linxiang 6.16=1.09abe 37.62+5.45d 215.55+17.49d 62.17+3.00a 331.70+15.33a
Y8 Cangyuan 4.92:+1.10be 51.28+11.28bc 577.18+2.84b 24.57+4.08de 305.47+30.24a

D Rubisco; BEHE-1,5- "WML L/ M4 Ribulose-1,5-bisphosphate carboxylase/oxygenase; NADP—ME ; A i A5 R4 — 4% 1 R B 1R — 3 SR 1R
fifi Nicotinamide adenine dinucleotide phosphate-malic enzyme; NADP—MDH ; XFFE R I EEIA A% 11 TR R — 32 R R B 20 Nicotinamide adenine
dinucleotide phosphate-malic enzyme dehydrogenase; PEPC: M B3 PN HI L 22 fL B Phosphoenolpyruvate carboxylase; PPDK ; TR Fiil fi B fild WL
Titf Pyruvate phosphate dikinase. [7) %) Hh AN TR /NG b s AE A [a] i X ) 22 R i 38 (P<0.05) Different lowercases in the same column indicate the

significant differences (P<0.05) between different regions.
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