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T CK-N: R¥EEH CE: N: H# RE; CK-H: REEMRLASR; H, SER&R, AR/NSFREERAIE 2R BE (p
<0.05) , FPEAE RN FHE £ b2 . FIAl Note: CK=N: stands for absence of N.lugens; N: stands for presence of N.lugens;
CK-H: stands for absence of H.oryzae; H: stands for presence of H.oryzae. Different small letters mean significant difference between

treatments at 0.05 level. Data shown in the figure are means + SD. The same below
K1 4 REE YR A AR 2R RO Y 81
Fig. 1 Biomass of N. lugensand population of H. oryzae
*1 HBEAFMBREHEEWNKBHERMDIBEHCRAZNHHFESIRER (FB)

Table 1 ANOVA ( F-values ) of the effects of N. lugens and H. oryzae on rice performance and soil labile nitrogen

& K 2t x 4kl
H.oryzae df = 1 N.lugens df=1 H.oryzaexN.lugens df = 1

250 A= ) ik Shoot biomass 5.45% 3.70 1.01
ALY HERoot biomass 24274 0.04 0.07
2545 A i Shoot nitrogen content 1.40 0.97 3.48
R A Root nitrogen content 33.01%%* 0.46 0.01

WA WA= Wi A Microbial biomass nitrogen 6.14* 18.61%%*:* 9.04*

Al E A WL A Dissolved organic nitrogen 4.31 0.79 4.84%
A% Ammonium nitrogen 3.52 3.38 1.83
i A& % Nitrate nitrogen 2.20 10.73%* 0.41
+ 35 P & Soil labile nitrogen 4.79% 0.07 0.16

TE: dfs HHE: *p<0.05, #*p<0.01, **%p<0.001; LFHEARBMEY DR, TEEAVA . SRR A RS
Note: df: degree of freedom; *p <0.05, **p<0.01, ***p<0.001; Soil labile nitrogen refers to microbial biomass nitrogen, dissolved

organic nitrogen, ammonium nitrogen and nitrate nitrogen in this paper and Table 1
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FORA LWL ML PIR 22 R W3 (p<0.05, n=4) . T Note:

Different small letters mean significant difference between the treatments of absence or presence of N. lugens, * means significant

difference between the treatments of absence or presence of H.oryzae at 0.05 level. The same below
K2 4 RE T AR B KRS 25 R 28 A 1) 6 14 52

Fig. 2 Effects of N. lugens and H. oryzae on rice shoot and root biomass
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Fig. 3 Effects of N. lugens and H. oryzae on nitrogen content in shoot and root of the rice plant
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Fig. 4 Effects of N. lugens and H. oryzae on microbial biomass nitrogen, dissolved organic nitrogen, ammonium nitrogen
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Fig. 5 Effects of N. lugens and H. oryzae on soil labile nitrogen
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Effects of Interactions of Above- and Below-ground Herbivores on Nitrogen
Distribution in Rice Plant and Labile Nitrogen in Soil

GUO Ruihua' LUO Ling' ZHANG Tenghao > LIU Manqgiang' CHEN Xiaoyun'" HU Feng'
(1 Soil Ecology Laboratory, College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095,

China )

(2 Hebei Province Instituteof Supervision and Inspection Product Quality, Shijiazhuang 050000, China )

Abstract [ Objective] Interactions between aboveground and belowground herbivores sharing the
same host plantare regarded as the basic linkage between aboveground and belowground ecosystems, though
they are separated in space. Much work has been done demonstrating that soil nitrogen availability affects the
herbivores via plant by regulating chemical composition, such as nitrogen content of the plant. However, little
has been reported on effects of the interactions between the two groups of herbivores on soil nitrogen. In this
paper, a microcosm experiment was designed to investigate effects of the interactions between the herbivores
on nitrogen distribution in the plant and labile nitrogen ( microbial biomass nitrogen, dissolved organic
nitrogen, ammonium nitrogen and nitrate nitrogen ) in the soil. [Method] In this study, Nilaparvata lugens
and Hirschmanniella oryzae were selected as representative of the two groups, aboveground and belowground
herbivores, respectively, and a pot experiment was designed to have two rates of Nilaparvata lugens,

(zero or eight individuals per plant ) , and two rates of Hirschmanniella oryzae ( zero or 500 individuals
per pot) , totaling four treatments and four replicates for each treatment. The soil used in the pot was first
sterilized under 121°C to kill all the native nematodes, and then was inoculated with the soil bacterial
suspension prepared out of the original soil that had been deprived of soil nematodes, and put into a dark
incubator for 60 days of incubation under indoor temperature to restore and stabilize microbial communities in
the soil. Rice seedlings were transplanted into the pots after 30 days of seedling nursing in nutrient solution.
Hirschmanniella oryzae and Nilaparvata lugens was inoculated separately on the fifteenth and twenty fifth
day after rice seedlings were transplanted. Ten days after the inoculation of Nilaparvata lugens, samples
of the plants and soil were collected. Plant samples were separated into shoot and root for measurement of
biomass and nitrogen content, separately. Soil samples were analyzed, separately, for microbial biomass
nitrogen, dissolved organic nitrogen, ammonium nitrogen and nitrate nitrogen. [ Result] Results showed
that Nilaparvata lugens and Hirschmanniella oryzae negatively affected each other. Nilaparvata lugens
tended to decrease shoot biomass, but did not affect much root biomass, while Hirschmanniella oryzae
significantly reduced shoot and root biomass (p< 0.05) . Nilaparvata lugens showed no significant effect
on shoot and root nitrogen content, while Hirschmanniella oryzae significantly reduced root nitrogen
content (p < 0.05) , though they did not affect much shoot nitrogen content. Significantly interactive
effects of aboveground and belowground herbivores on soil labile nitrogen were observed. In the absence
of Hirschmanniella oryzae, Nilaparvata lugens significantly increased the content of microbial biomass
nitrogen (p< 0.05) and decreased nitrate content significantly (p< 0.05) , but did not have much effect
on dissolved organic nitrogen and ammonium nitrogen, whereas in the presence of Hirschmanniella oryzae,
they did not affect the content of soil labile nitrogen significantly. On the other hand, Hirschmanniella oryzae

significantly and positively affected the content of microbial biomass nitrogen and total soil labile nitrogen (p <
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0.05) . [Conclusion] To sum up, the effects of the interactive suppressions between the aboveground and
belowground herbivores on nitrogen content in shoot and root of the rice plants and on soil labile nitrogen are
rather complicated. Moreover, compared with Nilaparvata lugens, Hirschmanniella oryzae tends to increase
total soil labile nitrogen, which may in turn improve N-transformation-related ecological functions of the soil.
Key words Nilaparvata lugens; Hirschmanniella oryzae; Nitrogen allocation; Microbial biomass

nitrogen; Dissolved organic nitrogen; Inorganic nitrogen
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