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Abstract　 CC trap base colo rs of whi te, red, yellow , lim e, g reen, dark green, blue and black,

w ere evaluated for capturing leafhopper and Thrips species in a yardlong beans ( Vigna sesquipedalis

Wright ) in Nanning, Guangx i, Peoples Republic of China. Blue-colo red t raps caugh t an av erag e of

22. 8 Chinese Thrips , Haplothrips chinensis Priesnes, pertrap perday , about twice as many w ere

caught in CC traps wi th w hi te t rap bases. Numbers of Thrips caught in CC traps with other t rap

base colors ranged from 0. 1 to 1. 7 Thrips /t rap day. CC traps caught about four green leafhoppers

( Empoasca spp. ) per t rap per day and there w as no dif ferences among trap colo rs. In Raji rdisnog-

a r, Andhra Pradesh, India, CC traps wi th white, yellow or green colored t rap bases w ere ev aluat-

ed in a peanut field. Traps wi th w hite bases av erag ed 39. 8 chillie Thrips ( Scirtothrips dorsalis

Hood) per t rap per day. More than 2 tim es the num bers caught in t raps with yellow bases. Traps

with green colored bases caught the least numbers of Thrips . T raps wi th w hite colo red bases also

caught sig nificant ly more melon Thrips , Thrips palmi Karny , ( 17. 3 Thrips / trap day) compared

to 11. 0 in traps w ith yellow colo red bases. We conclude that CC traps wi th blue or whi te colored

bases may be used for monito ring Thrips po pulations in bean and peanut fields.

Key words　 silv erleaf whitefly, Empoasca , Thrips , traps
摘要　在中国广西南宁 , 测定 8种不同基座颜色的 CC诱捕器对豇豆 ( Vigna sesquipedalis W righ t)上的叶蝉、 蓟

马的诱捕作用。蓝色基座诱捕器对华筒管蓟马 ( Haplothrips chinensis Priesnes) 的诱集量为白色基座诱捕器的 2

倍 ( 22. 8头 /诱捕器  天 ) , 其他基座颜色诱捕器的诱捕量为 0. 1～ 1. 7头 /诱捕器  天。 CC诱捕器对叶蝉

( Em poasca spp. )的诱集量为 4头 /诱捕器 天 ,不同基座颜色诱捕器的诱集量差异不显著。在印度 ,测定白色、黄
色和绿色基座诱捕器对花生上两种蓟马的诱捕作用。白色基座诱捕器对茶黄蓟马 ( Scirtothrips dorsalis Ho od)的

诱集量为 39. 8头 /诱捕器 天 , 为黄色基座诱捕器的 2倍多。绿色基座诱捕器的诱集量最少。白色基座诱捕器对瓜
蓟马 ( Thrips palmi Karny )的诱捕量 ( 17. 3头 /诱捕器 天 ) 也显著高于黄色基座诱捕器 ( 11. 0头 /诱捕器 天 )。

结论为: 白色和蓝色基座诱捕器可用于监测豇豆、 花生上蓟马的种群数量。
关键词　银叶粉虱　叶蝉　蓟马　诱捕器

中图法分类号　 S 433. 3

　　 A new whi tef ly trap ( CC trap) was recently de-

veloped fo r moni toring silv erleaf w hi tef ly , Bemisia

argenti fol ii Bellow s and Perring , populations in cot ton

and o ther field crops
[1～ 3 ]

. The design of the t rap was

based on silv erleaf whitefly adult at traction to yellow

color
[4～ 8 ] , mov em ent of adults for feeding and oviposi-

tion to shaded underleaf surfaces
[9 ]

, and orientation to

light w hen leaving host leav es[10 ] . The t rap consists of

th ree components, a clear plastic t rap top to admit

light fo r adult orientation into the trap, a deflector

plate to reduce the escape of trapped adults, and a yel-

low colored t rap base with an opening for adults to en-

ter
[1 ]

. The t rap does not em ploy any sticky materials,
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pherom ones or bait. The t rap has been adopted by the

Imperial County , California, U. S. A. fo r m oni toring

w hi tef ly populations since 1996
[11 ]

. Recent studies also

indicate that the trap has potential fo r the study of

w hi tef ly activity in various crops[ 2] .

Sev eral o ther insects are also at t racted to yellow

color, e. g. bumblebeesBombus spp. [12 ] , corn f lea bee-

tle, Chaetocnema publicaria Melshim er [13 ] , leaf miner,

Liriomyza sastivae Blanchard
[ 14 ]

, and aphids, Aphis

spp. , Diglyphus begini Ashm ead, and w estern f low er

Thrips , Frankliniella occidental is Perg rande
[ 7, 15]

.

Gaum and Giliomee
[16 ]

reported that while g reenhouse

w hi tef ly , Trialeurodes vaporariorum Westw ood, re-

sponded more posi tively to y ellow colored traps with

peak reflectance at 600 nm , w estern f low er Thrips ,

Frankl iniel la occidental is Pergande, show ed a g reater

phototactic response to bright blue sticky traps w ith a

peak ref lectance at 460 nm. Numerous o ther reports

also indicate that Thrips are att racted to blue as w ell as

w hi te[17～ 24 ] . Vernon and Gillespie[ 25] found that yellow

traps placed in front of violet or blue backg rounds

caug ht significantly mo re Thrips than t raps wi th yel-

low background.

The objectiv es of this study w ere to ex plore the

potential use of CC traps with dif ferent colo red t rap

bases for catching Thrips and other insects.

1　Materials and methods

1. 1　 Experiment 1

The experim ent was conducted in a 0. 05 hm
2

ya rdlong beans, Vigna sesquipedalis Wrig ht, field in

Nanning, Guangxi, Peoples’ Republic of China.

Seeds w ere sow ed on 26 July 1997 at three seeds per

hi ll spaced 30 cm in a row. There were 32 rows in the

field wi th rows 50 cm apart. The t rap study w as ini ti-

ated when trellised plants w ere about 180 cm high.

The ex perimental desig n w as a randomized complete

block wi th tw o replicates. Each plot w as four row s

w ide and 5 m long. Eight trap color bases, w hite,

red, blue, y ellow , lime, green, dark green and black,

w ere compared. Traps were hung on horizo ntal t rellis-

es. Traps w ere placed in the middle of plo ts betw een

plant rows and 30 cm below the top of plants. Traps

w ere exposed for 24 h each on 27 sampling dates from

29 Septem ber to 27 October 1997. Insects caugh t with

each CC trap w ere killed by suffocation in water, sep-

arated for different species and counted.

1. 2　 Experiment 2

The experim ent was conducted in a 0. 15 hm
2

peanut, Arachis hypogaea L. , field in Rajirdisnogar,

Andhra Pradesh , India. The cultivar ` CV JL24’ was

planted on 21 June 1997. The t rap study w as ini tiated

w hen the Thrips activity w as ex pected to be the high-

est during the season. The ex periment w as conducted

in a completely randomized design w ith six replicates.

Traps wi th three t rap base colors, white, yellow and

g reen w ere compared. Each trap w as hang ed on a

bamboo stake placed 10～ 15 cm abov e the crop

canopy. Traps were ret riev ed after 16 h ex posures o n

each w eekly sam pling. The study w as co nducted for

eight w eeks from July to Aug ust , 1997. Only liv e

Thrips w ere counted after each trap ret rieval.

2　Resul ts and Discussion

Blue base colo red CC trap caught 22. 8 Thrips /

t rap day , significantly more than traps w ith all o ther

t rap base colors ( Table 1) . Traps w ith white colo red

bases caught sig nificant ly mo re Thrips ( 12. 2 Thrips /

t rap day ) than traps w ith any of the other t rap col-

ored bases ex cept blue. Catches wi th red, lime,

g reen, dark g reen, yellow and black colored trap bases

ranged from 0. 1 to 1. 7 Thrips /t rap day. CC traps

also caught o n an average of 4. 6 leafhoppers / trap day

ov er all colors, with a range f rom 3. 6 to 5. 7 / trap 
day. Dif ferences among the eight colored trap bases

w ere no t statistically sig nificant. A few leafminers and

aphids ( 0. 4 and 0. 1 / trap day, respectiv ely ) w ere al-

so caugh t in the CC traps.

In India, t raps with w hi te colored t rap bases

caugh t 39. 8 chillie Thrips ( Scirtothrips dorsalis ) /

t rap day compared to 15. 9 and 4. 4 fo r yellow and

g reen traps, respectiv ely ( Table 2) . Traps with w hite

colored t rap bases also caught sig nificant ly more m elo n

Thrips ( Thrip palm i Karny, 17. 3 Thrips /t rap day )

com pared to 11. 0 for traps wi th yellow colo red bases.

Thrips can cause economic losses by feeding o n

foliage and frui ts and reducing ( cucumber ) yields,

f rui t si ze, and total numbers of f ruit
[26 ]

. Dif ferent

species at tack many g reenhouse and field crops includ-

ing o rnam ental and v egetables[25 ] , and t ree f ruits[20 ] .

Some thrip species are also vectors of vi ruses
[24 ]

. The

two most f requent ly used techniques for moni toring

Thrips density are sampling plants or plant parts and

at tracting them to traps using visual and /o r olfactory

stim uli. Results of this study on yardlong bean ag ree

wi th others that blue is probably the most suitable col-

or to at tract adult Thrips [17～ 18, 21 ] . Whi te colo red

sticky traps are also used fo r trapping w estern flow er

Thrips , in preference to other colored sticky

t raps
[ 18, 20, 24, 27] . How ever, Cho et al.

[15 ]
repo rted that

yellow sticky traps caugh t significantly m ore w estern

f low er Thrips than whi te or blue sticky traps in a

staked tomato field study. A significant correlatio n

w as found betw een numbers of Thrips caugh t w ith
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colored sticky traps and num bers of Thrips found in

tomato flowers. Using colo rs of v arious hues and

brightness in a cot ton field, Mat teson and Terry
[ 23]

in-

dicated highly sig nificant correla tions for thrip prefer-

ence to light reflectance in blue-violet rang e. Howev er

no sig nificant correlations for preference to brightness

in the visible, green-y ellow , or ultraviolet rang e w ere

noticed.

Leafhoppers are also important economic pests of

field crops, in addition to thei r ability to v ector vi ruses

and phytoplasmas. Yellow sticky t raps have been re-

po rted as the most effectiv e sampling method for mon-

itoring the alfalfa hopper, Spissistilus f estinus Say,

compared to white, g reen, orange, red, blue, magen-

ta o r black sticky t raps
[28 ] . Numbers of leafho ppers

caug ht with CC traps did not show any significant

preference am ong the eight colo rs tested in China

( Table 1) .
Tabl e 1　 Mean numbers of green leafhoppers and Thrips

caught in CC traps in yardlong bean from September to Octo-

ber 1997 in Nanning, Guangxi, People 's Republic of China

T rap base co lor
N o. /trap day

Empoasca spp. Haplothrip chinensis

　　 White 4. 4± 0. 9 a† 12. 2± 2. 0 b

　　 Red 4. 8± 0. 9 a 1. 7± 0. 6 c

　　 Y ellow 4. 0± 1. 3 a 0. 3± 0. 1 c

　　 Lime 3. 6± 0. 6 a 0. 6± 0. 2 c

　　 Green 4. 6± 1. 0 a 0. 3± 0. 1 c

　　 Dar k g reen 4. 5± 0. 7 a 0. 2± 0. 1 c

　　 Blue 5. 7± 0. 8 a 22. 8± 2. 7 a

　　 Black 4. 8± 0. 7 a 0. 1± 0. 1 c

F va lue, pr obability
†
† 1. 27, N S 71. 95, < 0. 001

† M eans and SEM in a column follow ed by di fferent let ters dif f er signifi-

can tly ( Student-Neuman-Keul 's M ultiple Range Test , P < 0. 05) .
†
†　 NS and < 0. 001 denote not signifi cant and signif icant at P < 0. 001

level respectively.

Tabl e 2　 Mean numbers of Thrips caught in CC traps in

peanut f rom July to August 1997 in Rajirdisnogar, Andhra
Pradesh, India

T rap color
No. /tra p day

Scirtothrips dorsalis Thrips palmi

　　 White 39. 8± 5. 0 a† 17. 3± 0. 9 a

　　 Y ellow 15. 9± 1. 0 b 11. 0± 12. 0 b

　　 Green 4. 4± 0. 6 c 　　 -

F va lue, pr obability
†
† 31. 0, < 0. 001 81. 0, < 0. 001

† M eans and SEM in a column follow ed by di fferent let ters dif f er signifi-
can tly ( Student-Neuman-Keul 's M ultiple Range Test , P < 0. 05) .
†
†　 < 0. 001 denote signifi cant at P < 0. 001 level.

　　 Sampling tools are important in detecting , mea-

suring , predicting insect occurrence or for formulating

judicious application sy stem s fo r chemical cont rol. It is

apparent that for Thrips , blue or white colo red CC

traps of fer a better alternativ e than blue or whi te col-

ored sticky t raps as sampling tools.

References

1　 Chu C C, Henneberry T J. Dev elopment o f a new w hitefly

trap. J Co tton Sci, 1998, 3: 1～ 6.

2　 Chu C C, Henneberr y T J, N atwick E T. Bemisia argen -

ti f olii adults caugh t in CC whitefly t raps a t different trap

heigh ts a nd trap catch r elationships to leaf-tur n counts on

cotto n. Southwestern Entomo l, 1998, 23: 259～ 268.

3　 Hoelm er K A, Roltsch W J, Chu C C et a l. . Selectivity o f

w hitefly traps in cotto n for Eretmocerus eremicus ( Ho-

moptera; Aphelinidae ) , a nativ e para sitoid o f Bemisia

argentif olii ( Homoptera: Aley rodidae) . Environ Entomol,

1998, 27: 1039～ 1044.

4　 Llo yd L. N o tes o n a colour tr opism of Asteriochiton (Ale -

urodes) vaporarorium , W estw ood. Bull Entomol Res,

1921, 12: 355～ 359.

5　 M o und L A. Studies o n the olfac tion and colour sensitivity

of Bemisia tabaci ( Genn. ) ( Ho moptera: Aley rodidae) . Ent

Ex p Appl, 1962, 5: 99～ 104.

6　 Berling er M J. A y ellow sticky trap fo r whiteflies: Tria -

leurodes vaporarium and Bemisia tabaci ( Aleyro didae) . En-

tomo logia ex pt et appl, 1980, 27: 98～ 102.

7　 Heinz K M , Par rella M P, N ewman J P. Time-efficient

use o f yellow sticky t raps in mo nitoring insect popula tions.

J Econ Entomol, 1992, 85: 2263～ 2269.

8　 Na twick E T , Leimg ruber W , Toscano N C et al. . Com-

parison of adult whitefly sam pling techniques in cotto n with

whitefly adult po pulatio ns fr om whole plant samples.

So uthw estern Entomol, 1995, 20: 33～ 40.

9　 Chu C C, Henneber ry T J, Cohen A C. Bemisia argenti -

f olii ( Ho moptera: Aleyr odidae): host preference a nd fac-

to rs affecting ov iposition and feeding site preference. Env i-

ro n Entomo l, 1995, 24: 354～ 360.

10　 Chu C C, Henneberr y T J, Boy kin M A. Response o f

Bemisia argentif olii ( Ho moptera: Aley rodidae) adults to

white fluorescent a nd incandescent ligh t in labora to ry

studies. Southwestern Entomo l, 1998, 23: 169～ 181.

11　 Ritter D , W eddle R C, Birdsa ll S L. Ev aluatio n of CC

w hitefly trap for mo nito ring of adult w hitefly popula tion

densities in an ag ricultural enviro nment. In: Henneberry

T J, T oscano N C, Perring T M et al. ( eds. ) Silv erlea f

W hitefly , 1997 Supplement to the Fiv e-Yea r N atio nal

Resea rch a nd Ac tion Plan: Prog ress Review, T echnolog y

T ransfer , a nd N ew Resea rch a nd Action Pla n ( 1997-

2001) , U SD A, A RS, 1997- 02, 1997, 197.

12　 Gro ss H R, Ca rpenter J E. Ro le of the fall a rmyw or m

( Lepido ptera: N octuidae) pher omone a nd other factors in

the captur e o f bumblebees ( Hymenoptera: Aphidae) by

univ ersal mo th trap. Env ir on Entomo l, 1991, 20: 377～
381.

13　 Adams R G, Lo s L M. M o nito ring adult corn flea beetles

( Coleo ptera: Chry somelidae) in sw eet corn fields with col-

o r sticky traps. Enviro n Entomol, 1986, 15: 867～ 873.

14　 Affeldt H A, Thimija n R W , Smith F F et a l. . Respo nse

67广西科学　 1999年 2月　第 6卷第 1期



of g reenhouse whitefly ( Homoptera: Aley rodidae) and the

v eg eta ble leafminer ( Diptera: Ag ro myzidae) to photospec-

tra. J Econ Entomol, 1983, 76: 1405～ 1409.

15　 Cho K , Eckel C S, W alg enbach J F et al. . Co mparison of

colo red sticky traps for monito ring Thrips populatio ns

( Th ysa noptera: Th ripida e) in staked toma to fields. J En-

tomol Sci, 1995, 30: 176～ 190.

16　 Gaum W G, Gilio mee J H. Preference of w estern flow er

Thrips , Frankliniella occidentalis ( Thy sanoptera: Thripi-

dae ) , a nd g reenhouse whitefly , Trialeurodes

vaporariorum ( Hemiptera: Aley rodidae ) , for differently

co loured sticky traps. J Southern Af rican Soc Hor t Sci,

1994, 4: 39～ 41.

17　 Bradley S J, M ay er D F. Ev alua tion of mo nito ring meth-

ods fo r w esten flow er Thrips , Frankliniella occidentalis

( Thysano ptera: Thripida e) during the blossom period of

` Grany Smith’ apples. J Entomol Soc British Co lumbia ,

1994, 91: 63～ 68.

18　 Brodsgaa rd H F. Co loured sticky tra ps fo r Thrips ( Th y-

sanoptera: Thripidae ) monito ring on g lassho use cucum-

ber s. Bulletin O I LB-SRO P, 1993, 16: 19～ 22.

19　 Chang N T. Colo r preference of Thrips ( Thysano ptera:

Thripidae ) in the adzuki bean field. Plant Protection

Bull. - ( Taichung ) , 1990, 32: 307～ 316.

20　 Childers C C, Brecht J K. Co lored sticky traps fo r mo ni-

toring Frankliniella bispinosa ( M org an ) ( Thysano ptera:

Th ripidae) during flowering cy cles in citrus. J Econ Ento-

mol, 1996, 89: 1240～ 1249.

21　 Chiu H T , Wu M Y. Attrac tiv eness of colo r tra p to Th-

rips hawaiiensis ( M o rgan ) ( Thy sanoptera: T hripida e) in

the field. Chinese J Entomol, 1993, 13: 229～ 234.

22　 M atteso n N , Ter ry I, Asco li C A et al. . Spect ral efficien-

cy of the western flow er Thrips , Frankliniella occidenta-

lis. J Insect Physiolog y , 1992, 38: 453～ 459.

23　 M atteso n N A, Ter ry L I. Respo nse to color by male and

fema le Frankliniella occidentalis during swa mming and

no n-sw amming behav io r. Entomol Ex p et Appl. 1992, 2:

187～ 201.

24　 Yudin L S, M itchell W C, Cho J J. Co lor preference o f

Thrips ( Thy sanoptera: Th ripidae ) with reference to

aphids ( Homoptera: Apjididae) and lea fminers in Haw ai-

ian lettuce farms. J Eco n Entomol, 1987, 80: 51～ 55.

25　 V erno n R S, Gillespie D R. Influence of trap sha pe, size,

and backg ro und co lor on captures of Frankliniella

occidentalis ( Th ysanoptera: Th ripidae ) in a cucumber

g reenhouse. J Eco n Entomo l, 1995, 88: 288～ 293.

26　 W elter S C, Rosenheim J A, Johnso n M W et al. . Effects

of Thrips palmi a nd western flow er Thrips ( T hysa no pter-

a: Th ripidae ) on the yields, g ro wth, and car bon alloca-

tio n pa ttern in Cucumber s. J Eco n Entomol, 1990, 83:

2092～ 2101.

27　 M offitt H R. A co lor pr efer ence of the w estern flower

Thrips , Frankliniella occidentalis . J Econ Ento mol,

1964, 57: 604～ 605.

28　 Joh nson M P, M ueller A J. Three co rnered alfalfa hopper

response to six sticky tra p co lor s. Southw estern Ento mol,

1988, 13: 101～ 105.

(责任编辑: 蒋汉明 ) 　　

　 　 　 　

中国国际论文数排名首次进入世界前 10名

　　中国作为世界上最大的发展中国家 ,在国际上的学术地位正在逐步提高。1995年世界各学科科学出版物统

计结果表明 , 中国所占的世界份额比 1990年提高了 38% , 是 《世界科学报告》 统计的世界 12个国家和地区中

增长最快的国家。1995年世界专利统计结果表明 , 中国在欧洲专利系统中的份额比 1990年提高了 52% ,在美国

专利系统中的份额提高了 18%。 1997年中国科技人员发表的国际论文总数达 35 311篇 , 比 1996年上升了

28. 1% , 按论文数排序 , 中国首次进入世界前 10名 , 位居美、 日、 英、 德、 法、 加、 意、 俄之后排名第 9位。

若按 SCI收录论文数比较 , 1997年中国 16 883篇 , 比 1996年增加了 16. 8% , 位居美、英、 日、 德、 法、 加、 意、

俄、 西班牙、 澳、 荷之后 , 世界排名第 12位 , 居第三世界国家首位。按 EI收录论文数比较 , 1997年中国 12 638

篇 , 比 1996年增加了 38. 2% , 居美、日、 英之后 , 排世界第 4位。另外 , 1997年 SCI收录我国科技期刊数由 1996

年的 5种增加到 9种 , EI收录我国科技期刊数由 79种增加到 90种 , 这反映我国科技期刊质量有所提高。

(摘自中国科学院 1999年 《科学发展报告》 P188, 题目为本刊按 )
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