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Abstract　 The effects of species pool on comm unity reestablishm ent w ere studied f rom a facet

of pr eda to r y ar thropod community. The r esults show ed tha t th e species poo l w as a resource o f

predato rs, w hich could contribute co lonists to the rice field community during its r eestablishing

period. Th e distribution o f the dominant preda to rs, Ummeliata insecticeps , f rom species pool

to rice field a t the reestablishing pe riod presented a step by step dynamic pr ocesses. In these

pro cesses, the field bund w as not only an impo rtant component of species pool, but a lso a

bridge for the preda to ry co lonists from othe r sub-species-poo ls to pa ss th rough into rice field.
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Agroeco system is a crop-dominated ecosystem , w hich includes tw o impo rtant compo-

nents: crop and non-crop habi ta ts, and the a rthropods in one are rela ted to tha t in the o th-

er
[1 ] . At the chemically const rained time, investiga to rs noted that the pests in rice fields

mainly immig rated f rom the field bunds and suggested tha t the vegetation on the bunds

should be uprooted to prevent pest damages in rice fields
[2 ] . On the o ther hand, the uncul-

tiv ated areas can serv e as species reserv oirs or species pools fo r natural enemies tha t natu-

rally colonize adjacent crops
[3～ 6 ]

ra ther than trophic bases fo r pests
[2 ]

. As thei r impo rtance

to the development of arthropod communi ties in rice fields, the arthropod communi ties in

the non-rice habitats ( such as rice field bunds, i rrigation canals, g rassy lands, nea rby or-

cha rds and vegetable fields. ) and the falllow s or out-seasonal rice fields are conceptualized

as species pools, which can contribute colonists to the developing communi ties in rice

fields and can recrui t emig rants from them as w ell[3, 6, 7 ] . The species pool can be divided

into va rious sub-species-poo ls based on the diferent habi tats. The process of the arthropod

communi ty refo rming in a rice field is giv en a defini tio n of community reestablishment so

as to keep i t distinct f rom the communi ty succession in barren land, fo r the seasona l dy-

namics of the former are qui te dif ferent f rom the developing regulari ties o f the lat ter
[ 6] .

Thereby, the development o f the arth ropod communi ty in rice field can be roughly divided

into three stag es as reestablishing stage, stable stag e and collapsing stag e, which may be

closely related to the species pool. We have been studying the relationships between them

in o rder to conserv e natural enemies and to improve thei r effectiv eness in contro lling o f
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pests in IPM prog ram since 1993. This paper deals w ith one par t o f the relationships tha t

pertains to the community reestablishment and the species poo l f rom an aspect o f preda to-

ry ar thropod communi ty.

1　Materials and methods

1. 1　 Study site and experimental design
This study w as conducted in 1996, at IPM experimental station in Dasha, Sihui,

Guangdong Province, w here a` Put ting biocontrol fi rst IPM prog ram’ has been practicing

ef fectiv ely since 1973. A plo t of rice field (≈ 0. 08 hm
2
) w ith an irrigation canal f low ing

nearby w as selected, of w hich one side was a 1 m wide bund clo se and parallel to the ir ri-

ga tion canal and the three other sides w ere contiguous to other rice fields wi th very narrow

ridges (≈ 0. 1 m wide ) betw een them. Grasses were allow ed to g row and succeed natural-

ly bo th on the rice field bund and on the i rrig ation canal banks since 1993. No pesticide

w as allow ed to be sprayed in field and the o ther managements w ere ca rried out as conven-

tion f rom then on.

1. 2　 Spider-marking experiment
This experiment w as conducted to v eri fy the immig ration o f predato rs f rom the field

bund to the rice field. On the day of t ransplanting , 50 w ol fspider ( Pirata subpiraticus )

adul ts w ere col lected f rom the bund o f the experimental f ield, marked on the hind leg s

w ith a li tt le w hi te paint , and then w ere set f ree back to the bund af ter 4～ 5 hours indoor

rest. Search activi ties were conducted row by row from the field bund side to the ano ther

side every day af ter rice t ransplanted.

1. 3　Methods f or sampling
Five sampling sites, each covered approx imately 1 m

2
, w ere taken a t random bo th on

the field bund and on the i rriga tion canal bank. The sampling sites in rice field w ere taken

a t row s in various distances ( 0. 5, 3. 5, 6. 5,… , 31. 5 m ) f rom the bund. At each sampling

row 3 sampling si tes, each covered 5 hi lls of rice, approx imately 1 /6 m
2 , w ere taken from

the center to the side end of the row . Thus, a to tal o f 11 row s and 33 sampling si tes w ere

takenin the rice field. Sampling w ere car ried out f rom 10: 00 to 17: 00 in a tw o day interv al

f rom Apri l 13 to May 21, 1996 at the ea rly rice season, and from August 6 to September
11, 1996 at the late rice season.

1. 4　 Data analyses
All data w ere analy zed using the follow ing indices:① Species rich ness ( S= numbers

o f species) ;② Shannon-Wieners div ersi ty index ( H’ ) ; ③ Hurlber t-DeBenedictiseven-

ness index (V’ ) ;④ average indiv idual numbers per square meter(m ) .

In addi tion, the spiders(U. insect icps ) indiv idual numbers o f the bund sampling si tes

in each sampling rice row w ere ca lculated as per 1 /6 m
2
means respectiv ely to illust ra te the

dynamic pro cesses o f species colonization f rom species pool to rice field communi ty.

2　 Results and discussion

Of the 50 marked spiders that set f ree back to the bund three w ere found a t the rice
field . The fi rst one w as found a t a distance of 1. 5 m from the bund in the second day af ter

rice t ransplanted, the second one at 2. 2 m in the thi rd day, and th e thi rd one at 3. 7 m in

the fo rth day, respectiv ely. The result indicated that the bund ( non-rice habi ta t) serv ed as

a species pool , which w as able to contribute colonists to the communi ty reestablishment o f

predatory arthropods in rice fields.

Befo re ea rly rice was t ransplanted, the predato ry a rthropod communi ty was generally
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damaged owing to the farming perturbations ( e. g. , ha rv esting , f looding , plowing, etc. ) .

Af ter rice w as t ransplanted, the communi ty w as about to rebuild g radually. It was charac-

terized by the increasing trends o f it s species richness ( S ) , div ersi ty ( H’ ) , evenness ( V’ )

and mean individual numbers (m ) ( Fig. 1-a, c, e, g ) . At the mean time, though the indi-

vidual numbers of predators, m , in species pool ( bund and irriga tion cana l) did show an

obvious going down trend ( Fig. 1-g ) , the o ther indices, S , H’ and V’ , did no t present

Fig . 1　 Indices of pr edato r species poo l and its community in rice field

at th e ea rly g r owing stag e o f ea rly ( left ) a nd late ( right ) rice

( Dasha 1996)

simi larly ( Fig . 1-a , c, e) .

It w as probably because: ①
the emig ration of some, but

no t a ll, indiv iduals of a few

dominant species ( such as

P . subpiraticus and

U. insecticeps ) in species

pool did no t affect the

species poo l in the w ho le,

so the indices did not

change sharply; ② some

predator immig rants f rom

o ther sub-species-pools,

like the nea rby g rassy lands

o r v egetable fields, com-

pensa ted the above emig ra-

tion.

During the communi ty

reestablishing period in la te

rice fields, the indices dy-

namics of communi ty and

species pool w ere simila r in

g eneral to tha t in ea rly rice fields. However, some dif ferences w ere still presented as fol-

lows: ① the increasing t rends o f indices curv es advanced a bi t , showing that the communi-

ty reestablishing time w as advanced ; ② the indices levels of i rrig ation canal sub-species-

pool w ere rather low , indicating tha t this sub-species-pools could ha rdly contribute preda-

to rs to the community reestablishment in rice field ( Fig. 1-b, d, f , h) .

The spider, U. inseticeps , w as one of dominant predatory a rthropod species during the

communi ty reestablishing stag e in ea rly rice season. Among the sub-species-poo ls tha t

comprised the species pool, the bund communi ty w as most closely rela ted to the communi-

ty reestablishment in rice field, fo r i ts nearest distance to rice field. Hence, w e emphati-

cally studied the co lonization dynamics o f U. insect iceps f rom field bund to rice field.

The dynamics o f U. insect iceps co lonizing rice field f rom species poo l ( bund) was a

step by step process. The linyphiid, U. insect iceps , was first found in the field at a distance

o f 3. 5 m from the bund at the 15th day af ter rice t ransplanted, then i t occurred at the si tes

o f 6. 5, 12. 5, 18. 5, 30. 5 m from th e bund a t the 17th , 19th, 23rd and the 25th day s af ter

rice t ransplanted, respectiv ely, actually , i t had spread over the w ho le field af ter 25th day.

At the mean time, the population of U. insect iceps in species pool ( bund) presented rele-

vant decrease, which means that the co lonists o f U. insecticeps in rice field w ere f rom

species pool ( bund) during the communi ty reestablishment stag e ( Fig . 2) .
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Fig. 2　 Th e dynamic pro cess o f U . insecticeps co lonizing

in ea rly rice field from field bund sub-species-

poo l a fter rice tr ansplanted ( Da sha 1996)

Since the rice field bund is close

bo th to rice field and to o ther sub-

species-poo ls ( i rrigation canals, grassy

lands, etc. ) , the colonists f rom other

sub-species-pools to rice field may pa ss

through the field bund a t first. So , no t

only w as the bund an important compo-

nent o f the species poo l, but could serv e

as a`bridge’ for the co lonists mig ration

as w ell. Therefo re, the protection of

v egetation on field bunds, especially

during the early g rowing stag e of rice,

may be meri to rious and beneficial. The

rela tionships between sub-species-pools also deserv e further researches in o rder to utili ze

i ts effectiv eness for conserving na tural enemies.
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稻田捕食性节肢动物种库对其群落重建的作用

邱道寿 　古德祥 　 张古忍 　张文庆 　蒲蛰龙

摘　要　在稻田生态系统中 , 非稻田生境和休耕期间稻田生境中的节肢动物群落系统可以称为节肢动物

群落的种库 , 根据生境类型的不同 , 可以将种库分为许多不同的亚种库 , 如田埂亚种库、 沟渠亚种库、 菜

地亚种库等等 .从捕食性天敌的角度研究了稻田节肢动物种库对其群落重建的作用 . 结果表明在稻田天敌

群落重建期间 (水稻移栽后 1个月之内 ) , 稻田的优势种天敌如食虫沟瘤蛛、 水狼蛛等均来自种库 , 它们由

种库向稻田群落迁居的过程是一个循序渐进的动态过程 . 其中 ,田埂作为一个主要的亚种库为它们迁移入

田起到了重要的 “桥梁” 作用 .
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