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Diurnal Variation Characteristics of Photosynthesis and Transpiration Rate of Salix gordejevii in Sandy Land of Northern Hebei

LIN Xin,LIU Ge-chang, YANG Ye,LI Yu-ling“ et al (College of Forestry, Hebei Agricultural University, Baoding, Hebei 071000 )

Abstract [ Objective] The aim was to reveal the diurnal variation characteristics of photosynthesis and transpiration rate of Salix gordejevii in
different slopes, and the relationship between photosynthesis and water consumption for transpiration. | Method] We took the sand barrier by
Salix gordejevii in sand slope of northern Hebei as the research object, measured diurnal variation of photosynthesis, transpiration and PAR,
atmospheric temperature and leaf surface temperature of Salix gordejevii in different slope by using Li-6400 portable photosynthesis system, the
diurnal variation of water use efficiency was calculated by photosynthesis and transpiration rate. [ Result] The diurnal variation photosynthetic
rate were different in different slope positions. Diurnal variation of photosynthesis in downslope presented a bimodal curve, that in mesoslope
presented downtrend curve, and that in upslope presented downward trend. The daily maximum of P, in the downslope was 0.340 wmol/ (m’ +s) and
the daily average was 0.220 ;.Lmol/(m2 - s). The daily maximum of P, in mesoslope was 0.290 pwmol/ ( m’ - s), and the daily average was
0.210 pmol/( m’
[ Conclusion] The results provide theoretical basis for improving wind and sand control function of Salix gordejevii in northern Hebei sandy land

+s). The daily maximum of P, in upslope was 0. 350 p,mol/(m2 - s), and the daily average was 0.220 pmol/ ( m’ - s).

and the reasonable use of Salix gordejevii resources.
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Table 1 Correlation analysis of photosynthetic rate, transpiration rate

and environmental factors

A FEM iR iy
irs éﬁfple (T, )K (‘:;7“ )3;
position Transpiration rate Photosynthetic rate
YT PAR T -0.020 0.483"
gl 0.037 0.390
ok 0.234 0.386
KABET, T -0.467 0.059
i -0.257 -0.242
Tk -0.102 -0.441
PR T) T -0.469 0.103
g -0.258 -0.212
I3 -0.087 -0.397

TE: = 7R P AE0. 05 ZKF T B AHC (P
Note: * indicated that correlation was significant at the 0. 05 level (2-

tailed)

3 &g

YA OGS R H AR R 2k A
AR G s R B A R H AR TR R
Mk, IFAR I AR IG5 B3 B A % H A2k
WA PR S, b RS B G H 5 )
37 0.210.0.210.0.220 pmol/(m* « ), FHfid A, i -3
PLAHIE

o R R s R H AR PR G, B A R
HASAE AR B A — 350, 1T 3057 1) 28 1 3 0 A B I 1)
PR IEG . bR YA ZE I R H SA(E SR 5 0. 04
0.05.0.05 mmol/(m” + s) , F3AHR/IN, o R HEAARIL

SN 2TV R L & R R f Sk e S P
Mk, iy o Ry Bt 2, b b R SEAIK R AR B B
{730 5.43.4.95.5. 00 ¢/kg, b33k 70 F AL AR K,
RN



45 .27

B A&F HLURFIMAELABEERED TIHE 9

3 AIEALEMNAEOE SRS PAR 23 IEA R
P AN o 4 Vi ey & I BU S L B TR iR iPSPS
Fo PGS EAR S TR AR IR OO R, HO
RIS PAR S e R H B TR — 2

PAE S5 BE] 3 LU BN B 28 BB AR5 i R 7K 73
AR, T 35S AR AR B, o AHAR R O 5 R RS
BRI IR 3 R FIRCE, BERA b S s i 32 211 ki, 4
TOLEHZERBER]. B TAEYDOL S B 2 A
HMEZ N T RS, S BT S B0 IR 0 S BRI I 1
HR B2 [ 43 4 e ST DRI T X AR A O L 25 T 1) 52 T 40 2
— AR, X I T RANE T . (HRZE T4 R
L, AN EE RS HIANSAIE  ELER 2 A
AR, A, 732 DX ST SO Vb il AT 2 A R By
W TSHAR Z — , AT LUR )
S 3k

(1] RVUE, o, JAER), 5. SATROREDT R RE ) ]. PUbhherpesil,
2003,18(4) :63 —66.

[2] FHEE. TR & EEEV DR SR M/l 8EF13). 4t
o R, 1959 :182 - 197.

(3] SRR, J UMY AEAE IR N HAR RO M/ Tau b F e (5) - Ak
LA, 1963.

[4] B22rl, LD, X2 B BEAIE M M b A= B RS AIE M AR T Y
[ M/ RIS IR S BEIAIT . N IR REEROR AR
£1,1993.201 —208.

[5] Hal, B 58, 2D, 5. K S a2 NIEE AR A 7K 434k

BURIEENmL) ] R, 1996,16(1) 27 -31.
[6] Jliige, iX 25 BRIV HIEE IS AL S AV RO T RO e
AUARVAFIELT . B4R ,2000,17(6) :543 —547.
(7] SRIBCE, SRIEZE  ARARaT, 5. TRTHU AR 22 ) E SR PR DXCBR N & Rt
RG] LRI ,2006,21 (4) 2460 —464.
[8] Ml sk B i B AR B Hsg A i oe [ T 1. #Rll
Fl2#,2002,38(4) 34 -39.
(9] WARE, AL, SREED, 5. mptSoR M A ER B AR LT ]
FERALRRE,2002,35(7) :860 - 862.
[10] Bk, TARFT. 2 F it ot A A MoK S RIFERLT ). B
AT ,1999,25(4) 1362 —368.
[11] sgtdeae IR, Shat, 5. /KD G & R R e 6 & H AR bR T EH
[J]. VEr#41,2001 ,27(3) <301 - 307.
[12] Proues, sk EENRAM T2 oA ERIR B AL T].
TR, 2003,25(2) 134 - 138.
[13] SEHTRL NIRRT NG &8 H A2 [ V] 85
AR, 2004 ,28(4) 2547 -553.
[14] YANG J D,LIU Z M. Study on field-grown maize introduced into Tibetan
plateau ; Some characterieristics of diurnal variation of photosynthesis[ J ].
Acta agronomica sinica,2002,28(4) :475 —479.
[15] Z000, Bkt R ], 4. M S Bl = M s o & T EH H AR b
FEE[J]. 25441 ,2001,28(3) :240 —245.
[16] T2, T AR Bk, & SgEiX) 151 SEr2 2ot a4
ARO[ B RA,2007,24(11) 242 —46.
(17] A0 i, BEEES. PSR B S D MUE DG & 2RI
FRK ORI LT[ ], Bl Rl ,2003,20(6) <11 - 15.
[18] JRAHTWFEE W, pks M. EARGRE T ADIRRMN LB R & iR
SRR E241,1993,35(8) <611 -618.
[19] s, F55, BEdhs, 5. U AL & AR FT [ 1] PRREAK
42,2001 ,21(4) 196 - 204.
[20] Z5ny il INAH, RS , 4. e X MR s s T RSO &
AR HRLT ] PEHEERIE AR E2AAR(BARRIERR) ,2005,26(1) 46 —48.

S G G GG GG G G GG S G G W GG S GG S W GO G W G G W S GO GO P SO G W

(%S5 R)

Hh—Skitese i TERIE T8 5 G ek Ok M il R 5 G

ORI R G AR T3 20 365 J A o G (Al A2 1 7 24 T REAT LA

T3 ittt TAW EEAENT DNA 731,38 i DNA

WL, TS [ G (AR A2 s — Rl T 254 T4 1 DNA

HABTE EE RNA 5, 255100 5 4L (K12 30 A G

BUARBEIE B, H1 T J e AR A% 5 =2 24 e i T s

P B S A BH L e G PACHE T 5 17 00 T 1 i A DA

TE OB R B, IR (A R T 2 ey R

4 Zig

Ph?** % 7% T RIS 56 A e o VAR R 25 3 4 B i, L

SNAREIE S Ph* Qb B 3 LA K A BRI (R] 47 56, Biti 25 b B v

PR I RITAL SR TR] PR, SR SR R e € AR A AR A

BEREE.

5% K

[1] YANG S H,QU Z X,WANG H X. The migration and accumulation of lead
in rice and its influence on the growth[ J]. Acta Ecol Sin,1986,6(4) :312
-322.

[2] REN A Z,GAO Y B,LUI S. Effects of Cr,Cd and Pb on free proline con-
tent etc in leaves of Brassica chinensis L. [J]. Chin J Appl Environ Biol,
2000,6(2) ;112 — 116.

[3] QINT C,WU Y S,WANG H X. Effects of cadium,lead and their interac-

tions on the physiological and biochemical characteristics of Brassica

chinensis[ J]. Acta Ecol Sin,1994,14(1) ;46 -50.

[4] PENG M,WANG H X,WU Y S. Ultrastructural changes induced by cadmi-

um and lead in corn seeding cell[ J]. China Environ Sci,1991,11(6) :426
—-431.

[5] YANG D H. The effects of heavy metal on the structure and function of
photosynthetic membranes in higher plants[ J ]. Chin Bull Bot,1991,8(3) :
26 -29.

[6] ZHOU H,QU Z X,WANG H X. The migration and accumulation of lead in
several crops and its influence on their growth[J]. Acta Sci Circum,1983,
3(3) 222 -233.

[7] VAN ASSCHE F,CLIJSTERS H. Effects of metal on enzyme activity in
plants[ J]. Plant Cell Environ,1990,13:195 —206.

[8] fF2e bt XIS, 5 AN RN L s B i 5 T Ph Cd Cr
PER S RRFEL I ] B AR, 2002,13(4) 510 - 512.

[9] ZHANG Y X. Toxicity of heavy metals to Hordeum vulgare[ J]. Acta Sci
Circum,1997,17(2) ;199 -211.

[10] KOEPPE D E. Lead: Understanding the minimal toxic of lead in plants
[M]//LEPP N W. Effect of heavy metal pollution on plants. New Jersey:
Applied Science,1981:55 -57.

[11] CHAKRAVARTY B,SRIVASTAVA S. Toxcity of some heavy metals in vi-
vo and in vitro in Helianthus annus[J]. Mutation Res,1992,283(3) ;287
-294.

[12] sc7efs fEEEEHEER M. Jbat A Tk, 198963 - 164.

[13] DEGRAEVE N. Carcinogenic , teratogenic and mutagenic effects of cadmi-
um[ J ]. Mutation Res,1981,86(2) ;115 —135.

[14] KAZANTZIS G. Mutagenic and carcinogenic effects of cadium[ J]. Toxicol
Environ Chem,1984 ,8(2) ;267 —278.

[15] HARTWELL L H,WEINERT T A. Checkpoints; Controls that ensure the
order of cell cycle events[ J]. Science,1989,246.629 —633.

[16] PAULOVICH A G,HARTWELL L H. A checkpoint regulates the rate of
progression through S phase in S. cerevisiae in response to DNA damage

[J]. Cell, 1995,82(5) :841 —847.



