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Diurnal variation of Phyllostachys edulis photosynthesis and transpiration
during its rapid growth period

HU Ce, LIANG Xie’en, WANG Haixiang, XU Chao, ZHOU Zheyu, ZHU Li’na, HUANG Haonan,
ZHANG Rumin, WEN Guosheng

(School of Forestry and Bio-technology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: Moso bamboo (Phyllostachys edulis) can complete its growth in a vary short period, called the rapid
growth period. To reveal the flow direction of nutrient transport during the rapid growth period and to analyze
characteristics of daily variation for bamboo’s gas exchange parameter, a Li-6400XT photosynthesis system was
used to measure leaves’ gas exchange parameter of three-year-old and five-year-old bamboo. Results indicated
that: (1) In the early stage of the rapid growth period, light saturation point (LSP) of three-year-old bamboo
was higher than five-year-old bamboo. During the middle and later stages of the rapid growth period, however,
five-year-old bamboo’s light saturation point was overtake three-year-old bamboo. (2) The net photosynthetic
rate (P,) of three-year-old bamboo was not significantly different within the different stages of the rapid growth
period (P>0.05); whereas, five-year-old bamboo’s net photosynthetic rates were significantly lower (P<<0.05)
in its early stage compared to its middle and later stages. In addition, the net photosynthetic rate was highly
correlated to bamboo’s age (P<<0.01, r=0.131) and growing stage (P<<0.01, r=0.166). (3) Transpiration rate
(T.) was highly significant and correlated (P<<0.01, r=0.688) to its net photosynthetic rate and different stages

Wk F 9 : 2017-01-18; &[] H 11 : 2017-03-17

HETH : EEK A AR S VTR (31270497, 31570686) ; #1144 5 Hh MOl BE27 BF 5% B 45 e & 1 55 H
(2014SY16)

VEZ i B9, NFEMRAESETF9 . E-mail: dazscece@163.com, BE/EHE : HEM, #&%7, #i4, f#i+
N, WA B . E-mail: wgs@zafu.edu.com



278 TR AN N N = 1 2018 44 J 20 H

of the rapid growth period, but was not significantly correlated to bamboo’s age (P>0.05, r=0.201). (4) Leaf
water use efficiency of bamboo was higher (P<C0.01) in the morning than that in the afternoon, and signifi-
cantly greater (P<<0.01) in the middle period than that in early and later periods. WUE for five-year-old bam-
boo was also significantly (P<<0.05) than three-year-old bamboo. This study indicated that the process of nu-
trient and water transfer from grow-up bamboo to young bamboo through bamboo rhizomes appeared most dras-
tic in the middle stage of the rapid growth period, and five-year-old bamboo was the origin of nutrient trans-
portation towards young bamboo with younger bamboo being the main source of nutrients throughout its rapid
growth. [Ch, 4 fig. 5 tab. 15 ref. ]

Key words: forest ecology; Phyllostachys edulis; the rapid growth period; gas exchange; water use efficiency

EAT Phyllostachys edulis | Z 53 A T B VL AR 09 e B AR I AE LA . BATIE) 2, &5, &
S, AP EET EERNEF AR — B MR A KD, B R ESERT, R
PROCPREA R RIIRIR, ARESAE AT BTt A KR HEAT T ANE AT IT, A S A 45 R
AR, BDLA AR 56 E WS R LA, HRIB AT B R BRI S JA R T, Al
BESES, P RASED, A ESE BN AT AT TAB AT . B X PR AR KU AN [ I 4 A S
e, EATXEATE IR AL B DE S AN G WL ARE A Ak AR TR B A R AR R IR] A D' R AT TR
I o AT i W0 A2 B A PR A U AL AN [R) A % B A A A SIS AL, 38T D 48 7n B 7 bRk 2 1 0 T e
HLH 4 BB A 4

| R Y A

T8 A S 87 T T T A8 N T I 2 DXZR T A 7 L TE AR RS (30°147N, 119°427E) [ VLA bk R =
BT AR E AL I G o SR T X, BRI, FIRTEAR, FokTE, RSB 4R
P 15.9 °C, M Ul 41.2 °C, e lRAUEIA-13.1 €, e 4FERK N 1 427.0 mm, 424EH
MR 1.920.0 h, JoREHI0 234.0 do @RI bR X, #ERC 48~49 mo HIERERZIE, HIRIREY
15 60 em LA b o A7 1~6 4FA4:, A1 9~16 m, Jigis 8~16 cm,

2 R %

21 RKIEH R

T2 0 A T Ml P 5 S WL 3 o e O I B F i B AR AE R B 3 AR AR TN S AR AE B AT 4R HEAT I AE o
I R S B ML 5~7 m AR 2
22 RWHIE
221 Sevm g e m Ao B RALH ARGl Li-6400XT SGA4X, M 2016 42 3 TR 2 5 H
f, FEEBITRBAERWETE G AN, h@ Ah )RS G Adha), R E(8: 30-
10: 30), BEHL 3 4EAEFN 5 AFAE BATMOEJZ )2 1) B A b R s e g 2. R R IRCE AT R 2 )
AR, EEEEIIR, 76 3RS T I OG0 G 3 (P,) FZ8 16 3R (T,) 55 FZ AR R0 H A2
FEARAE, HASfBRE 1 h P 1%, BUE 3~5 4~k
222 A RAFEATE BT ARSI BT R R 225007, X BT R R . BE o B
fii FH SPSS it

3 HEREAM

3.1 R A K HI BT B SE AR RE B £k bR

PRt A AT (B TA), FE0E & A U T (Rear)0~200 pumol -m™-s7 2 [A] 3 4F £ BAT I J1 ot &
(P)GE R R, £ Rew 9 200 pmol-m-s™ i, M P, 3k 4.150 7 pmol -m™-s™, 22 Ji5 Bl 35 ) I 5t J3E 1) 414
m, Pz I, JEAEE IR EE O 800 wmol -m™ s IFIXFDLA MRS, BUBEAY P, 04 5.775 5 pmol -
mZes™ 00 S AR BATHOL G RE WSS T 3 ARAEBAT, TEGIGREE D 200 pmol -m™ s I, 5 AR BATHY



B35 EHE 2 H 0 RAE: BT A KDL M H AL 279

P, 2369 5 pmol -m?+s™, M LLT 3 FEBIINT 2 40% . FEEHEREEH 1 200 wmol -m™-s™ B}, 5 4F
BT IR EDCR AR, B R 5.258 1 wmol -m?-s™, KT 3 4FEAEBATL 9%,

PR AERKPI(E IB), 34EABMNE S FEAEBMOCAREN ZMYIE ., 3 FE4 BT MEE N
1 000 pmol -m™+s B} iAFEMATIRES, {H N 6.327 2 pmol m™-s™, Tj 5 FE4 BATAEGIREEZ N 1 200
pmol - m2-s™ Ze A7 N IRSG AR AT, WE(E 12.080 2 pumol-m?-s™, [ 3 4EE AT R 1L 91%.

(e A KT 1C) L 5 4R AT Py AR T 3 45 B . £ IEARIE Jy 1200 pumol s
B, 5AEATBTH P, 9.819 5 wmol -m™-s™, H 3 FEATATH 6.934 0 umol -m>-s7 & H T 30% .,

~ 17 A ~ 4B ~12r C

F o2 710

o 5 o 10 o8

g 4 g 8T =

23 =6 .

S 9 S 4| o

R R E 2

= 9 ! ! ! L L < 0 L L L L L < 0 1 1 ! ! ! |

= —1 4 300 600 900 120015001 800m—2 L 300 600 900 120015001800 _2{ 300 600 900 120015001 800
Ry/(hmol e m™2 = s7") Ry/(pmol e m™ +s7") Ry/(hmol e m™2 = s7")

—o— 3MEHE —e— SHEA
B 1 Peik A KRE B £ A4 R vd o &

Figure 1 Light response curve of Phyllostachys edulis in different stages of rapid growth period
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Figure 2 Net photosynthetic rate diurnal variation of Phyllostachys edulis in different stages of rapid growth period
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Table 1  ANOVA between net photosynthetic rate and growth period in different ages of bamboo
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Table 2 Correlational analysis of the relations between net photosynthetic rate and bamboo age and growth period
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Figure 3 Transpiration rate diurnal variation of Phyllostachys edulis in different stages of rapid growth period
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Figure 4 Water use efficiency diurnal variation of Phyllostachys edulis in different stages of rapid growth period
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Table 4 ANOVA with water use efficiency in different stages of rapid growth period of different ages of bamboo
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Table 5 ANOVA with water use efficiency between morning and afternoon of rapid growth period of different ages of bamboo
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