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Effects of Decomposing Leaf Litter of Eucalyptus grandis on
Growth and Photosynthetic Traits of Two Forage Grasses
and Activities of Several Soil Enzymes
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Abstract: A pot experiment was carried out to study the effect of decomposing leaf litter of Eucalyptus
grandis on the growth and photosynthetic traits of two forage grass species (Elymus sibiricus and Trifo-
lium pratense) ,and as well as on the activity dynamics of several soil enzymes. Leaf litter was applied at
rate of 0,50,100,150 gram per pot,each containing 8 kg soil,resulting into four treatments,i. e. ,CK,L;, ,
Lio and Lis, srespectively. Results were shown as follows: (1) Tussock height and biomass production in

both grasses decreased with the increasing rate of leaf litter,and the inhibition effect declined as the expo-
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sure time prolonged. (2) Application of leaf litter promoted the photosynthetic rate (P,),expanded the ad-
aptation interval of light intensity and CO, concentration,and increased the apparent quantum yield (AQY)
(except treatment L5, ) and carboxylation efficency of rubisco (CE) of E. sibiricus. Comparatively,decom-
position of leaf litter resulted in the expansion of light utilization, but the shrink of CO, utilization in T.
pratense species. Meanwhile, P, AQY and CE of T. pratense were only promoted by treatment L;,. For
both target plants, the dark respiration rate (R;) or/and photorespiration rate (R,) were generally in-
creased by application of leaf litter at three rates. (3) An average synthesis effect of 0. 317 and 0. 380 were
observed in T. pratense and E. sibiricus,respectively and the former exhibited stronger resistance ability.
(4)Similarly, the activities of phosphatase and saccharase increased during 20~60 d and 20~40 d,respec-
tively,but with the passage of time the promotion effect on activities of both enzymes decreased, which was
in accordance with the inhibition dynamics on tussock height. Neither the urease activity nor the catalase
activity was altered to a large extent by the leaf litter decomposition. Based on the results, we concluded
that the decomposition of E. grandis leaf litter affects the growth of both grass species directly or indirect-
ly by releasing allelochemicals. Despite that the two grass species may respond to this effect by enhancing
the ability to utilize light and CO,, their growth was limited throughout the experiment period, because
their energy consumption rate was promoted.

Key words: Eucalyptus grandis; leaf litter; soil enzymes; photosynthetic physiology; tree-grass intercrop-
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Table 1  Tussock height dynamics of E. sibiricus and T. pratense as affected

by decomposition with different doses of E. grandis leaf litter/cm

&G K& Days after sowing/d

Zik b7
Receptor Treatment 30 51 67
CK 19.46+1.76 a 19.19+1.03 a 22.56+0.85 a 26.71+1.53 a
pag Lso 14,6430, 96 b (—0.248) 11.38+0.67 b (—0.470) 16.69+0.32 b (—0.260) 24,1440.70 b (—0.096)
E. sibiricus L10o 5.8640.96 ¢ (—0.699) 6.98+0.77 ¢ (—0.636) 14.2040.85 ¢ (—0.371) 21.08+0.74 ¢ (—0.211)
Liso 5.4440. 48 ¢ (—0.720) 5.34+0.68 d (—0.722) 12.5640.39 d (—0.443) 20,6741, 43 ¢ (—0.226)
CK 7.2741.01 a 12.134+0.59 a 17.26+1.48 a 17.57+1.75 a
= Lso 4.760.75 b (—0.345) 8.30£0.71 b (—0.316) 14,880, 74 b (—0.138) 16. 480,53 ab (—0,062)
T. pratense Lioo 2.4740.68 ¢ (—0.660) 5.5241.02 ¢ (—0.545) 11.04£0.77 ¢ (—0.360) 15.462£0.92 b (—0.120)
Liso 0.9840.29 d (—0.865) 2.98+0.49 d (—0.754) 1, 79+2,31 d (—0.722) 11.97+1.98 ¢ (—0.319)

T« R DB A S8 b o 22 DB R ) 7 B 7R A B ) 22 53 0. 05 3K 45 5 B 4 M RE A 3R A AR RE AL CR D) . R IR . 38 52 000 &y 2500 7
7R R BN SZ AT 5+ U8 95 2R ] 3000 0 I 5 I ] 4 58 LSO 39 TR B T 0. 05 K

Notes: Mean+ SE. Different letters in the same column indicate significant difference at 0. 05 probability level. The data in the parentheses show the response in-

dex to specific leaf litter treatment. The same as below. As analyzed by Repeated Measures of SPSS, the effects from the litter, time and their interaction were all sig-

nificant at 0. 05 probability level for both receptors.

K2 ARAAEERAEHIBTEZEEMA=—MHHNENERR

Table 2 Biomass accumulation of E. sibiricus and T. pratense as affected by

decomposition with different doses of E. grandis leaf litter

21 % E. sibiricus

=M T. pratense

b 5
Treatment W E ! fif T T
Fresh weight/(g/30 plant) Dry weight/(g/30 plant) Fresh weight/(g/30 plant) Dry weight/(g/30 plant)
CK 27.345 744,490 0 a 4,620 742,266 1 a 23.563 0E£1.045 1 a 3.1120+1.0254 a
Lso 18.994 7£0.586 4 b (—0.305) 3.452 0+0.060 9 ab (—0.253) 16.053 7£1.596 2 b (—0.319) 2.302 0£0.255 4 b (—0.260)
L1oo 11.366 740,954 8 ¢ (—0.584) 1,979 740.099 9 b (—0.572) 15.002 0£3.569 0 b (—0.363) 1.861 340.431 0 be (—0.402)
Liso 10.087 0+£1.834 0 ¢ (—0.631) 1.819 0£0.439 9 b (—0.606) 11.697 0+0.635 0 b (—0.504) 1.412 040.215 0 ¢ (—0.546)
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Table 3

Light response parameters of two forage grasses as affected by

decomposition with different doses of E. grandis leaf litter

JEu 1Y 24k Light response parameter

o
Resfe{ﬁor Tre%t}r%em T B 10 BREEAHE TR TR i 5 3 5
LCP LSP n max AQY Ry
CK 30. 535 253,093 9,57 0.043 1.260
pag Lso 14.923(—0.511) 311, 846(+0.188) 19.30(+0.504) 0.065(40.338) 1.190(—0.056)
E. sibiricus Lioo 24.692(—0.191) 289. 308(+0.125) 17.20(+0. 444) 0.065(+0.338) 1. 790(+0. 296)
Liso 55.222(40. 447) 346. 704(+0, 270) 7.87(—0.178) 0.027(—0.372) 1. 490(+0. 154)
CK 59,261 358. 826 6. 89 0.023 1.230
g0 Lso 49.323(—0.168) 391, 258(+0. 083) 10. 60(+0. 350) 0.031(+0. 258) 1.360(+0.096)
T. pratense Lioo 42.933(—0.276) 548.267(+0. 346) 7.58(+0.091) 0.015(—0. 348) 0.642(—0.478)
Liso 24.286(—0.590) 431.429(+0.168) 5.70(—0.173) 0.014(—0.391) 0.211(—0. 828)
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Table 4 CO, response parameters of two forage grasses as affected by

decomposition with different doses of E. grandis leaf litter

CO, i )i %1 CO, response parameter

Z ik b3
Receptor Treatment COy #hMZ ML COp MR AT BREOL A% R A = I 3 %
ccp csp Py max CE R,
CK 96.194 490. 639 14.20 0.036 1.047
g Lso 29.426(—0, 694) 678.362(+0.277) 30.50(40. 534) 0.047(+0.234) 2.305(40. 546)
E. sibiricus Lioo 45.891(—0.523) 513, 164(40. 044) 25.70(40, 447) 0.055(+0. 345) 1. 933(+0. 458)
Liso 42.304(—0.560) 620.565(+0.209) 26.60(+0, 466) 0.046(+0.217) 2.865(40. 635)
CK 71.667 798. 333 10.90 0.015 0.927
=0 Lso 67.968(—0.052) 418.000(—0.476) 11.00(+0.009) 0.031(+0.516) 1.958(+0.527)
T. pratense Lioo 76.565(40,064) 487, 435(—0. 389) 9.45(—0.133) 0.023(+0. 348) 1.380(+0. 328)
Liso 89.167(+0.196) 544,167(—0. 318) 8.19(—0. 249) 0.018(+0.167) 1.227(+40. 244)
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Table 5 Synthesis effect of decomposition of E. grandis

leaf litter on E. sibiricus and T. pratense

j L% A U
Z IR Synthesis effect -y
Receptor Mean
14:,(] 141()(7 141:,(]
& E. sibiricus 0.362 0.373 0. 406 0.380
4= T. pratense 0.256 0.307 0.388 0.317

T 2 — A B R SR B AR T Z A R A R A& SRR R B RT
AR AR HER .

Notes: The synthesis effect of a specific treatment was calculated by aver-
aging the absolute values of the response indices on growth and photosynthetic
traits in this study.
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Fig. 3

Effects of decomposition of E. grandis leaf litter on activities of phosphatase(A) and saccharase(B) of soil

Different letters in columns indicate significant difference between treatments for a specific decomposing duration; The same as below
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Fig. 4 Effects of decomposition of E. grandis leaf litter on activities of catalase(A) and urease(B) of soil
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