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Abstract: The gas exchange characteristics of aerial roots of Ficus microcarpa L. f. were measured by using LI-
6400XT portable photosynthesis system. The results showed that the aerial roots had obvious respiration and
transpiration function. The effect factors on respiration were in order of root age > air temperature > light
intensity > relative humidity by orthogonal experiment, and root age > relative humidity > air temperature >
light intensity for transpiration. The young aerial root had higher respiration and transpiration rates than the old
roots, which highly lignified old aerial roots had low respiratory rate, their transpiration turned to absorption of
moisture from air. On the basis of single-factor-analysis, the CO,exchange rate and H,0 exchange rate of young
aerial root had linear relationship with temperature and relative humidity, respectively. The higher of temperature,
the higher of the CO,exchange rate, the the stronger of the respiration, the higher of relative humidity, the smaller
of the H,O exchange rate and transpiration. The H,0 exchange rate of old mature aerial root had linear relationship
with air relative humidity, the higher of relative humidity, the smaller of the H,O exchange rate and transpiration.
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Fig. 1 Placement of the aerial roots
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Table 1 Factors and levels

ARSI St R ER TR
Levels Relative humidity ~ Light intensity Age  Temperature
(%) (A) (pmol m?s™) B)  (C) (C) D)
1 80 1000 1 22
2 70 500 2 25
3 60 150 3 28
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Table 2 Orthogonal design and statistical analysis table

R CO, 2Z#He# CO, exchange H,0 Z#: % H,0 exchange
No. A B ¢ P rate (mol CO, m?s™) rate (mmol H,0 m%™)
1 1 2 1 3 -5.068 £0.412 1317 £0.190
2 2 1 1 1 -3.866 +0.492 3.222 £0.603
3 3 3 1 2 -4.545 +0.455 4.025 +1.179
4 1 1 2 2 -1.874 £0.374 0.089 £0.144
5 2 3 2 3 -2.255 £0.289 0.249 +0.155
6 3 2 2 1 -1.480 £0.292 0.566 +0.084
7 1 3 3 1 0.245 +£0.393 -0.222 £0.088
8 2 2 3 2 0.140 £0.217 -0.047 £0.157
9 3 1 3 3 0.005 +0.055 0.142 £0.047
k1 -6.697 -6.408 -13.479 -5.101
k2 -5.981 -5.735 -5.609 -6.290
k3 -6.020 -6.555 0.39 <7318
il 1.184 1.836 8.564 3.564
2 3424 3453 0.904 4.067
B 4.733 4.052 -0.127 1.708
Rl 0.716 0.82 13.089 2217
R2 3.549 2216 8.691 1.856
R3 COBEFENN
Table 3 The variance analysis of CO, exchange rate
J5 2R [E-S ] H H B JiZ% P p
Variance source Sum of squares Freedom Variance
A 2.209 2 1.105 0.676 <0.05
B 6.262 2 3.131 1915 <0.05
C 864.278 2 432.139 264.305 >0.05
D 21.842 2 10912 6.674 >0.05
e 29 426 18 1.635
Foo5(2,18)=3.55
Fd4 HO TMEFHESNR
Table 4 The variance analysis of H,O exchange rate
J5 2R eSO H 2% F »
Variance source Sum of squares Freedom Variance
A 59.046 2 29.532 10.901 >0.01
B 24305 2 12.153 4.486 <0.01
C 415455 2 207.728 76.681 >0.01
D 28.549 2 14275 5.269 <0.01
e 48.754 18 2.709

Foor (2,18) =6.01
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Fig. 2 Effect of age on CO, exchange rate (CER) and
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HTE 2 ~4 0], AR /N 0 A AR AR A
A FBOR, Bl AR R I8 T, WP I 41
IS A St Dy, B 2 HH BRI R O 5 O Bt
2SI IR T, AR ZR IS A T B 25 IR,
0% 11 P A 1 i i s “CIRLBE A T i, 2R AR
IR AP P 2 1 e, 28 AT — R TR PR Ao

34 ~——CER =—#— HER -5

44

CER (pmol CO,m?s™)
5 b
(8] W S
HER (mmol H,0 m?s™')

22 25 28
IRFE Temperature (°C)
B4 JREEXT CO, 3K He#(CER)HI HO ZCHe 4 (HER)HIFE
Fig. 4 Effects of temperature on CO, exchange rate (CER) and
H,O exchange rate (HER)
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Fig. 5 Effects of light intensity on CO, exchange rate (CER) and
H,0 exchange rate (HER)
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Fig. 3 Effect of relative humidity on CO, exchange rate (CER) and
H,0 exchange rate (HER)
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Fig. 6 Change curve of CO, exchange rate (CER) with temperature
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Fig. 7 Change curve of H,0 exchange rate (HER) in young aerial
roots with relative humidity
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