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Diurnal dynamics of photosynthetic and transpiration rates of alfalfa under dry farming and their rela-
tionships with environmental factors. LIU Yuhua'**, SHI Ji’ an'”, JIA Zhikuan', HAN Qingfang' ( College of
Agronomy , Northwest Sci-Tech University of Agriculture and Forestry, Yangling 712100, China; >College of Ag-
ronomy, Henan University of Science and Technology, Luoyang 471003, China). -Chin. J. Appl. Ecol. ,2006,17

(10) . 1811 ~ 1814.

In this paper, the diurnal dynamics of photosynthetic rate ( P,) and transpiration rate (7,) of four years planted
alfalfa under dry farming, as well as those of photosynthetic active radiation ( PAR), CO, concentration in field
(C,), relative humidity (RH) and air temperature ( 7,) were measured, and the relationships between the diur-
nal dynamics of P, T, and climatic factors were analyzed by correlation coefficient, path coefficient, and decision

coefficient analyses. The results showed that T, had the greatest effect on the diurnal dynamics of P

while RH,

ns

PAR and C, affected P, mainly through their acting on 7,. PAR had the greatest effect on the diurnal changes of
T., and RH, T, and C, affected 7T, indirectly by acting on PAR. For the characteristics of photosynthesis and tran-
spiration, PAR was the primary determining factor, and 7, was the main limiting factor.
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Fig. 1 Diurnal changes of environmental factors in the field.
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Fig. 2 Daily dynamics of photosynthesis rate (P, ) and transpiration rate
(T,) in leaves of alfalfa.

1:p, II.T..

12.00EAFHBHNE TR R, CEERFHE
BB IAE 10:00 £ 1 14:00 £ 4. AR EFEMN B
AL E M REAR B, B g7 i £, (A
BI7E 10:00 A£G 1 14:00 A£4,12:00 £H H B4
[e] 25 i i R PR BL AR .
3.2 NEEFPMARERSHERTHXR

4 MR E TSP E 2 PR X
(P,) FiZEEHRA(T,) RFME R TR RN,
PAR 5 RH.T, &M% (P<0.05),RH 5 T, k&
£MX(P<0.01),C, 5RH. T, HXARF (X
). EEEEEEEEX A TR SPARKR B F



10 1 X ERE BEAGTEREEASABA T SHERTFHXR 1813

Rl ZUBBAAEFRSHBEENFBERZ GREXERY
Table 1 Correlative coefficients between photosynthesis rate and
transpiration rate in leaves of alfalfa and environmental factors

PAR c, RH T, P, T,
PAR 1
C, -0.6462 1
RH ~0.78553*  0.65871 1
T, 0.76477" -0.66777 -0.98579* *1
P, 0.92172** -0.41107 -0.64802 0.57506 1
T, 0.97798 * * —0.49661 -0.78224* 0.75637" 0.9597* *1

*P<0.05, = *xP<0.01.
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Table 2 Results of linear regression between photosynthesis rate,
transpiration rate of alfalfa and environmental factors

GE %8 MARR  RREER w0 Pond
ltem Variables Regression ~ Patil  Standard ! value
coefficient coefficient error

P, #FF Interception 118.3993 40377 3.44146  0.04119
PAR 0.01887  0.99066  0.00184 10.27483  0.00197
c, 0,055  0.87068  0.02257 2.50349  0.08744
RH S1L43704 -0.94572  0.34919 -4.11538  0.02599
T, S2.73876 -0.95385  0.60969 -4.49209  0.02059

T #J0 Interception ~ 8.7871 10.24773  0.85747  0.45423
PAR 0.01193  0.9979 0.00055 21.81169  0.00021
C, 0.04395  0.97739  0.00672 6.53722  0.00728
RH -0.30117 -0.89855  0.10401 -2.89554  0.06273

T, -0.39069 -0.83562 0.1816 -2.15131  0.12056
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Table 3 Path coefficients between photosynthesis rate, transpiration rate of alfalfa and environmental factors

TiE g BiEEA [E]3E1EH Indirect effect Rf.)

Item Variable Direct effect by PAR C, RH T,

P, PAR 1. 10938 -0. 18766 -0. 14459 1.28414 -1.32721 0.814
C, 0. 22376 ~0.63483 -0.71689 -1.07682 1. 15888 -0.234
RH ~-1.63474 0. 98672 -0.87145 0. 14739 1. 71078 -0.554
T, ~1.73545 2.31051 0. 84842 -0. 14942 1.61151 -5.008

T, PAR 1. 02575 -0.04777 -0. 16445 0.39353 -0. 27685 0.954
C, 0. 25449 ~-0.75111 -0. 66284 -0.33 0.24173 -0.318
RH - 0. 50097 -0.28126 -0. 80575 0. 16763 0. 35686 0.533
T, -0.362 1. 10837 0. 78446 - 0. 16994 0. 49385 -0.671

R?PAR) >R?RH) >R?ca) >R?Ta)' He ,R%ca) 1 Rfra)%B/J‘
T 0.8 PAR 2 &= FEAE, K& RH,C, f1 T,
EEERKATE(ES).
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