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Severity of damage to Trifolium repens leaves by certain
miniinvertebrate species in mixed swards

LI Fcng*Ruil , WANG Shu*Fangz (1. Cold and Arid Regions Environmental and Engineering Research
Institute, Chinese Academy of Sciences, Lanzhou 730000, China; 2. Computer Center, Northwest Normal University .
Lanzhou 730070, China). Acta Ecologica Sinica,2001,21(10):1620~1626.

Abstract: The severity of damage to white clover (T7ifolium repens) leaves caused by certain
miniinvertebrate species in mixed swards was assessed using the number of damaged leaves. relative leaf
damage and different degrees of leaf damage in a field experiment, in which two cutting frequencies (high
and low) and three clover cultivars (Alice, Retor and Gwenda) were used. The relationship between leaf
damage and sward characteristics (e. g. ,» white clover content, above-ground biomass and sward height)
was determined with correlation and regression analyses. The high cutting frequency increased the number
of damaged leaves and of moderately damaged leaves by 21% and 35% , respectively, compared with the
low cutting frequency. The cv. Retor experienced the most severe damage by miniinvertebrates among
three cultivars, both in the total number of damaged leaves and in the different damage categories.
Significant differences were observed in the number of damaged leaves and relative leaf damage (as a
percentage of damaged leaves relative to leal number present) among cultivars in spring. late-summer and
autumn, but did not differ during the other months. Variation in leal damage can be associated with
differences in observed characteristics of white clover population. Both the number of damaged leaves and

the relative leal damage were found to strongly negatively correlated with white clover content and above-
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ground biomass in spring, late-summer and autumn under each of two cutting frequencies. White clover

content and biomass explained 65%, 59% and 50% of the variation in the number of damaged leaves in

spring, late-summer and autumn, respectively, and 58% . 57% and 45% of the variation in relative leaf

damage during these three periods.

Key words : miniinvertebrates; mixed swards; Trifolium repens cultivar; cutting frequency; severity of leafl

damage
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Table 1 The total number of damaged leaves (TNDL) and numbers of slightly, moderately and heavily damaged

leaves (NSDL, NMDL and NHDL) per main stolon for different white clover cultivars over the study period

Cultivar TNLP TNDL % NSDL (%) NMDL % NHDL %)
High cutting frequency
Alice 16.53 3. 63a 22.0 1. 50a 9.1 1. 83a 11.1 0. 30a 1.8
Gwenda 16.19 4.0la 24.8 1.27a 7.8 2.47b 15.3 0. 27a 1.7
Retor 16. 31 5. 80b 35.6 2.20b 13.5 3.03c 18. 6 0.57b 3.5
Mean 16. 34 4.48 27.4 1. 66 10. 2 2.44 14.9 0. 38 2.3
Low cutting frequency
Alice 16.51 3.03a 18. 4 1. 45a 8.8 1. 35a 8.2 0. 22a 1.3
Gwenda 14.93 2.97a 19.9 1. 37a 9.2 1.43a 9.6 0.17a 1.1
Retor 15.22 5. 06b 33.3 1. 90b 12.5 2.63b 17.3 0.53b 3.5
Mean 15.55 3.69 23.7 1.57 10.1 1. 80 11.6 0. 31 2.0
%) As a percentage of leaf number damaged relative to the total

number of leaves produced per main stolon (TNLP). Means with the same letters are not

significantly different at P<0. 05
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s N 3 %)
(F(.15y= Table 2 The effects of white clover cultivars on the number

10. 87, P<<0.01;Fs.10y="7.63,P<0. 01; F(,.,, = of damaged leaves (NDL) and relative leaf damage (RLD, %)

6.22,P<<0.01), 3
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per main stolon during different periods of the study

NDL RLD
Period Cultivar Mean+SE Mean=+SE
Alice 0.33£0.17a 13.5+ 5.43a
Gwenda 0.7040. 30b 25.1+10. 74b
Spring Retor 0.9240. 25¢ 36. 14 5.79c
Mean 0.6540. 24 24.94 7.32
Alice 0.62+0.19a 25.54 6.98a
Gwenda 0.46-+0. 31a 22.6+11.57a
Early-
Retor 0.394+0. 14a 23.8+11.41a
summer Mean  0.4940.21 24. 04 9.99
Alice 0.73£0.47a 17.7+ 9. 74a
Mid- Gwenda 0.75+0.52a 21.5+12.18a
Retor 0.84=+0. 29a 27.3410. 69a
summer Mean  0.77-40.43 22.2410. 87
’ Alice 0.58-+0.43a 15.5+9.63a
Gwenda 0.52+0. 21a 14.946. 26a
F Reror 1.07+0. 25b 28.345.10b
G Summer Mean  0.7240.29 19. 646. 99
Alice 0.22+0.13a 10.4+6.53a
Gwenda 0.20+0. 06a 9.7+2.85a
Autumn Retor 0.4440.16b 19.7+£7.10b
Mean 0.2940.12 13.3+5.49

Means with the same letters are

not significantly different at P<0. 05,SE=
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Table 3 Correlation coefficients () between the number of damaged leaves (NDL) and relative leaf damage
(RLD, % )and white clover content (WCC, g/kg DM), biomass (WCB, kg/hm?) and mean sward height

(MSH ,cm) during different periods of the study in high and low cutting frequencies

NDL RLD WCC WwCB MSH

High cutting frequency
Spring (n=9)

NDL — 0.981*** —0.654" " —0.835" " —0.792* "
RLD —0. 648" —0.825"* —0.778**
wCC — 0.916*** 0. 646
WCB — 0.768* *
MSH —
Summer (n=18)
NDL — 0.805* * 0. 368 —0.053 —0.506"
RLD — —0.010 —0.313 —0.462"
wcCC — 0.769" " —0. 045
WCB 0.538"
MSH —
Late-summer (n=9)
NDL — 0.933" *” —0.528 —0.655" —0. 468
RLD —0.576 —0.629 —0.542
WwCC — 0.956* ** —0.937* "~
WCB — 0.883" *
MSH —
Autumn (n=9)
NDL — 0.978* ** —0.784" " —0.752* —0.171
RLD — —0.771** —0.768" " —0. 250
WCC — 0.966* * * 0.543
WCB 0.673"
MSH —

Low cutting frequency
Spring (n=9)

NDL — 0.977*** — OR9319 %" % =0, 929* * * —0.782"*
RLD 3 08952 Li' —0.953* "~ —0.880"
wCC = 0.944 %"~ 0.798" "
WCB — 0.814* *
MSH —
Summer (n=18)
NDL — 0.816*** 0. 200 0. 068 —0.070
RLD — —0.182 —0. 085 0.184
wCC — 0.477 —0.514"
WCB 0.512*
MSH —
Late-summer (n=9)
NDL — 0.979* ** —0. 585 —0.705" —0.700"
RLD 0.596 —0.717* —0.683"
WwCC — 0.934% "~ 0.778"*
WCB — 0.804* *
MSH —
Autumn (n=9)
NDL — 0.979* * * —0.583 —0.650" —0.532
RLD — —0. 485 —0.531 —0. 365
wWCC — 0.815" " 0.779"*
WCB 0.809* *
MSH —

* P<<0.05; * % P<{0.01; % * % P<Z0.001.
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Table 4 Regression analyses for the relationships between the number of damaged leaves (NDL) and relative

leaf damage (RL.D, %) and white clover content (WCC, g/kg DM) and biomass (WCB, kg/hm?) in

mixed swards in different periods of spring, late-summer and autumn

Regression equation

R?
Spring
NDL NDL= 1.09 — 3.01X10*WCC + 8.26xX10 *WCB 65" " 18
RLD RILD= 51.3 — 8.62X10"'WCC + 2.81X10 °WCB 58 " * 18
Late-summer
NDL NDL= 0.67 + 3.49X102WCC — 7.50X10 2WCB 59" ** 18
RLD RLD= 28.9 + 1.12WCC — 2.35WCB 57" 18
Autumn
NDL NDL= 0.99—1.03X10 *WCC—1.01X10 2WCB 50 18
RLD RLD= 54.8—4.52X10 *WCC—4.96X10 2WCB 45* 18
**P<0.01;* " P<C0.001
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