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A�STRACT 

 
           �ea �� a� a�c�e�t c�lt��ated pla�t a�d �t �� o�e o� the �o�t ��porta�t a�d w�dely 

co����ed be�era�e� �� the world� �o��erc�al tea prod�ct�o� �� be��� do�e �a��ly �� 

���e d��tr�ct� o� �epal ���� �hapa� Ila�� �a�chthar� �ha�k�ta a�d �erath��� �he �t�dy 

wa� do�e �� Ila� �ea ��tate �ro� �ece�ber to ���e ������� w�th a� ob�ect��e o� ���d��� 

�a�or ���ect pe�t� a�d the�r �a�a�e�e�t pract�ce�� ��eld ����t� were do�e �� w��ter a�d 

�pr��� �ea�o��� ���ht plot� each o� area �� � � �� � were �elected �� ��ch a way that �t 

��cl�ded two plot� each �ro� the area� o� �earby road� ��der the �hade� �ettle�e�t area 

a�d ��to�ched area� I��ect� were collected �ro� the �a�pl��� area by ����� ha�d p�ck��� 

a�d �hak��� �ethod� �we�ty o�e pe�t �pec�e� a�d ��� predator �pec�e� were recorded 

alto�ether� ��r��� w��ter ����t e��ht �pec�e� were recorded wh�le �� �pec�e� were 

recorded d�r��� �pr��� ����t� �pec�e� d��er��ty wa� �o��d to be h��her �� �pr��� 

��������������� tha� w��ter ���������������� �ph�d� were �o��d to be the �o�t 

ab��da�t pe�t o� I��� wh�ch were ob�er�ed �� both �ea�o��� ���ber o� �pec�e� wa� 

h��he�t �� the order �e��ptera w�th e��ht d���ere�t �pec�e� belo����� to e��ht d���ere�t 

�a��l�e�� �rder �e��ptera ��cl�ded �o�o����� �u������� ���u� �p�� �o����u� �p�� 

�o����o�o��� �p�� �y�ph o� �ree� �ea��hopper a�d ��lk�weed ���� �ree� �ly wa� the 

o�ly pe�t �pec�e� �o��d �� the order ��ptera a�d �o����u�� �p� wa� al�o the ����le pe�t 

�pec�e� �o��d �� the order �er�aptera� ��cro�o�t ��cel ���� wa� ��ed �or the 

repre�e�tat�o� a�d a�aly��� o� data� �or the co�trol o� ���ect pe�t� trad�t�o�al �ethod� a�d 

or�a��c pe�t�c�de� were �o��d to be ��ed �� I��� �attle�� �r��e� �ee�� �o�ho a�d ��tepat� 

were co��o�ly ��ed �or k�ll��� a�d repell��� ���ect pe�t�� �eyo�d the�e� �co�ee�� 

�chook� �ee�a�al� �p�t��k� �etarh������ �er�a� ��co��te a�d �lcap are other bra�ded 

co��erc�al or�a��c pe�t�c�de� ��ed there� 
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1.�INTRODU�TION 
 

1.1�Bac������� 
 

Tea� Camellia sinensis (L.) O. Kuntze is an ancient cultivate� �lant an� it is 
�ne �� t�e ��st i����tant an� �i�el� c�nsu�e� �eve�a�es in t�e ���l�. �t is �ene�all� 
�elieve� t�at t�e ��inese �e��le �e�e t�e �i�st t� �ec��nize tea as a �eve�a�e (�ac�a�lane 
an� �ac�a�lane� ����).  
 
�cc���in� t� t�e �ist��� �� tea� tea ��in�in� li�el� �e�an in �unnan ���vince �u�in� t�e 
��an� ��nast� (���� ������� ��)� as a �e�icinal ��in� (�eiss an� �eiss� ����). T�e 
�lant �as int���uce� t� ���e t�an �� c�unt�ies ���� t�is cent�e �� ��i�in (�eiss an� 
�eiss� ����). �n �n�ia� ��itis� int���uce� tea ����ucti�n an� c�nsu��ti�n in ���e� t� 
c���ete �it� t�e ��inese ��n���l� �n tea (�en� ����). 
 
��st �� t�e tea ���l� ����ucti�n is ����uce� in �sia (��.��)� sec�n� is in ���ica 
(��.��)� ��ic� is �ein� ��ll��e� �� Latin ��e�ica (�.��) (��O� ����). Tea n�� ����s 
at latitu�e ���� �� �e��ee s�ut� t� �� �e��ee n��t� an� ���� sea level u� t� an altitu�e �� 
���� � (�ane��ee� ����). ����in� �� t�e tea is �est �it� �ee� an� �ell ��aine� aci�ic 
s�il (�� �.���.�)� �ell �ist�i�ute� �ain�all �� ��������� �� �e� �ea�� �il� ave�a�e 
te��e�atu�e �� �������� an� su��icient suns�ine (�a��� ����). T�e ��ti�u� sunli��t 
intensit� ��� tea is ��� t� ��� ���� �ull �a�iati�n (�u�se�l�ve� ����� ��en� ����). Tea 
�lantati�n ��u��l� �ese��le a �sin�le s�ecies ���est� an� insect an� �ite s�ecies a�e 
t��u��t t� c�e�ist �� �a� �� int�a t�ee �ist�i�uti�n (�aza�i�a e� al.� ����). 
  
�esea�c� in�icates t�at tea ����in� �e�i�ns c�ul� �ecline in s��e �a�ts �� t�e ���l� �� 
u�t� �� t� ��� in t�e c��in� �eca�es (Ka�n� ����). T�e ����uctivit� is �eclinin� �ue t� 
unusual �eat�e� an� la��e nu��e� �� insect �ests an� �iseases an� a��ut ����� c��� l�ss 
�as �een esti�ate� �ue t� �est inci�ence� ��ile c��� l�ss �as �een inc�easin� at ��esent� 
��ic� is as �i�� as ������ (�in�a� ����). 
 
1.� ������� �� ��a �� N��a� 
 
�n �e�al� tea cultivati�n sta�te� in t�e �ea� ���� ��. �a�a �a�i� ��. �a�a�a� �in�� 
T�a�a int���uce� tea �lantati�n in �la� tea state in t�e easte�n �e�al. �e use� tea 
see�lin�s t�at �e�e sent as �i�t ���� ��ina (�T���� ����). ���eve�� tea in�ust�� �i� 
n�t ���� c�ntinu�usl� an� �e�aine� sta�nant ��� ���e t�an a centu��. �t sta�te� ����in� 
�nl� a�te� t�e esta�lis��ent �� �e�al Tea �evel���ent ������ati�n (�T��) in ����� 
�T�� �it� t�e c����e�ati�n �� Ove�seas �evel���ent ���inist�ati�n (O��) sta�te� t�e 
�ut ����e�s (s�all �a��e�s) tea �lantati�n sc�e�e e��l��in� a la��e nu��e� �� s�all 
�a��e�s in ����. 
 
��ivate sect��s sta�te� tea cultivati�n in ea�l� si�ties. T�e �i�nee� �as t�e �u���a�an Tea 
�state in ��a�a (����). Tea �lantati�n �� ��ivate sect�� in t�e �ills �as sta�te� in t�e �i��
ei��ties �nl�. �n ����� �is �a�est��s t�e ��ve�n�ent �� �e�al (�����) �ecla�e� �ive 
�ist�icts viz. ��a�a� �la�� �anc�t�a�� ��an�uta an� Te�at�u� as tea z�ne. �u�t�e�� in 
����� ����� �eci�e� t� ��ivatize t�e �u�lic sect��� �T�� an� its tea �lantati�ns an� 
�act��ies (�T���� ����).  
 



� 

 

Kansa�a� (����) c�nclu�e� t�at �e�al�s tea �lantati�n is c�a�acte�ize� �� ve�� sl�� 
�����ess ��in� t� t�e e�e��ence �� tea estates un�e� ��ivate sect�� �u�in� late �����s an� 
ea�l� �����s. Tea �lantati�n in �e�al �as �een ��in� �n �it��ut stu��in� t�e s�il t��e� 
t�����a���� envi��n�ental �a�a�ete�s an� cultivati�n �et���s. T�ese a�e t�e �a��� 
�eas�ns �e�in� l�� �iel� �� tea an� t�e ve�� sl�� �evel���ent an� e��ansi�n �� tea 
�lantati�n in �e�al. 
 
1.�.1 T�a �����c���� �� N��a� 

 
�t ��esent� tea cultivati�n �as �een e�ten�e� t� ��a�a� �anc�t�a�� ��an�uta� Te�at�u� 
�ist�icts �� �e�al. �e�al ����uces t�� t��es �� tea� �T� (�ut� Tea� an� �u�l) an� 
O�t����� tea. O�t����� tea is ����n in �i�� altitu�es� ��e�eas t�e �T� tea is ����n in 
l�� altitu�es �� �lain a�eas (�T��LT�� ����).O�t����� tea is ����uce� �� a s�ecial 
���cess in ��ic� �nl� t�e t�� t�� leaves an� �u� ���� eac� ��anc� ( ��uee �aat e� 
suee���) a�e �ic�e� at t�e ��ecise ���ent ��en t�e� a�e �u��in� (�ana� ����). 

 
�cc���in� t� �T��� (����)� t�e�e �e�e �� ��t����� an� �� �T� tea ���cessin� 
�act��ies ����ucin� ���e t�an ��.� �illi�n �� �� tea. ��te� t�� �ea�s� ��������� 
(����) �ec���e� t�at� t�e a�ea un�e� tea cultivati�n in �e�al �as ���e t�an ������ 
�ecta�es �� lan� c�nsistin� �� ���e t�an �� tea estates an� �� tea ���cessin� �act��ies 
�it� little ���e t�an ��.� �illi�n �� �lac� an� ��t����� tea ����ucti�n. Lan� a�ea use� 
��� tea cultivati�n is inc�easin� �� a�����i�atel� ��� �e� �ea� an� at ��esent� ���� s�all 
�a��e�s su����tin� t�ei� ������ �a�il� �e��e�s ��� t�ei� liveli����s ����uce ��� �� tea 
(�T���� ����). 
 
 

                          
          �i�u�e �. Tea �lantati�n an� ����ucti�n t�en� in �e�al (��u�ce� �T���� ����) 

 
 

            
             �i�u�e �. Tea e����t an� i����t t�en� in �e�al (��u�ce� �T���� ����) 
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Ta�le �. �ist�ict��ise �lantati�n an� ����ucti�n �� tea. 
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T�tal ����� �������� ����� ����� ������� ����� �������� 

        
  (��u�ce� �T���� ����) 

 
 
1.�� �a��� ��a ����� a�� �a���� �� �a�a��� 
 

�cc���in� t� �a�t�a�u� (����) tea �ests can �e ���a�l� classi�ie� int� t�e ��ll��in� 
cate���ies� 
 

������ ������  
(i)� �e� ��i�e� �ite �li��n����s ����eae�  �n�estati�n sta�ts al�n� �i��i� an� veins an� 
�u�t�e� s��ea�s t� t�e enti�e u��e� su��ace �� leaves. T�e �eve�e in�estati�n lea�s t� 
�e��liati�n. 
 

(ii)��ca�let �ite ��e�i�al��s ���eni�is� ����t��s �� attac� �i�st a��ea� �n eit�e� si�e �� 
t�e �i��i� an� ��a�uall� s��ea� t� t�e enti�e lea�� �ee�in� lea�s t� ����n �isc�l�u�ati�n 
�� leaves an� seve�e in�estati�n lea�s t� �e��liati�n. 
 

(iii) �in� �ite ��a���lla ��eae� �u�in� ea�l� sta�es �� attac� leaves tu�n �ale an� cu�l 
u��a��s ��ile seve�e in�estati�n lea�s t� ����nis� �isc�l�u�ati�n. 
 

(iv)� �u��le �ite Cala�a��s �a�ina��s� �a�a�e� leaves a�e c�a�acte�ize� �� t�e c���e�� 
����n �isc�l��ati�n. �u��le �ites a�e ��evalent �n t�e un�e� su��ace �� �atu�e leaves. 
 

(v)��ell�� �ite ��l���a���a�s�nem�s la��s� O�se�ve� �n ��un� leaves� es�eciall� �n 
t�e t�� t�� t� t��ee leaves an� t�e �u�. Leaves �ec��e ��u�� an� ��ittle an� c���� lines 
�� �atc�es �n t�e su��ace. 
 

����c���� ������  
(i)�Tea ��s�uit� �u� �el��el�is ��ei���a� ��ults an� n����s �unctu�e t�e �lant tissues 
�it� nee�le li�e ��st�u� an� suc� t�e sa� ���� �u�s� ��un� leaves an� ten�e� ste�s. 
�unctu�es a��ea� as �e��is� ����n s��ts an� �ue t� intensive �ee�in�� leaves cu�l u�� 
�a�l� �e����e� an� �e�ain s�all.  
 
(ii)�Tea T��i�s ��i������i�s ���salis� ��e�e�s ��un� leaves an� �u�s� c�ntinu�us �ee�in� 
causes lace�ati�ns ��ic� a��ea� as st�ea�s� lea� su��ace �ec��es uneven an� cu�le�. 
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(iii)�Tea �assi�s �m��as�a �la�es�ens� ��ults an� n����s suc� t�e sa� ���� ten�e� 
leaves� leaves cu�l ���n�a��s� ��a�uall� tu�n ����n an� ��� u�. 
 
(iv)� ���i�s ������e�a a��an�ii� ��ults an� i��atu�e sta�es suc� t�e sa� ���� ten�e� 
s���ts. �ue t� �ee�in� leaves cu�l u� an� stunte� s���t ����t� is ��se�ve�.  
 
(v)�L��us �u� ����s s�.� ��ults an� n����s in�u�e t�e ten�e� �lant �a�ts. ��ut� �a�ts 
a�e �ie�cin� an� suc�in� t��e. �ee�in� �unctu�es a��ea� as �e��is� ����n nec��tic s��ts. 
 
 
 

����a� �a�����  
(i)� L���e� �ate��illa� �����a s����essa�ia�  ��un� cate��illa�s �ee� �n ��un� leaves an� 

�atu�e la�vae ��e�e� �l�e� leaves� t�e� �a�e se�ies �� s�all ��les al�n� an� a little 
a�a� ���� t�e �a��in. 

 
(ii)��e� �lu� �ate��illa� ��e��sia ma�ni�i�a�  ��e�e�s �atu�e ��lia�e� �� seve�e attac�� t�e 

�us� ��a�es �ec��e na�e�. 
 
(iii) �unc� �ate��illa� �n��a�a �i��n��a�a� T�e cate��illa�s eat t�e ��lia�e �� t�e ��st 

�lant. �nitiall�� t�e� �ee� u��n t�e su��ace tissues �nl� �ut late� �n t�e ���le �la�e is 
c�nsu�e�.  

 

������ ����� ������  
(i)�Te��ites� 
a)��i����e���e�mes s�.� �a�a�es tea �us�es 
�)����n���e�mes s�.� ��nsi�e�e� �nl� as sec�n�a�� �ests an� t�ese a�e scaven�e�s �� 

�ea� an� ���i�un� ����. 
   
(ii)����t Kn�t �e�at��es �el�i����ne �a�ani�a�  �auses seve�e �allin� �� ���ts �� 

�atu�e tea �us�es� leaves �ec��e s�alle� in size� �ell��is� in a��ea�ance� ����t� is 
�eta��e�. 

 
(iii) ��ic�ets ��a�������es ����en��s�s�  �est�uctive �est in tea nu�se�ies.  
 

���l���ve� ���e t�an ���� a�t������s �ave �een �ec���e� t� �ee� �n �i��e�ent �a�ts �� 
t�e tea �lant (��en an� ��en� ����)� t��u�� in �sia �nl� ��� s�ecies �� insects an� �ites 
�ave �een �e���te� (�u�alee��a�an� ����). 
 
 T�e c����n insect �ests �� tea a�e Tea ��s�uit� �u� (�el��el�is ��ei���a)� �e� ��i�e� 
�ite (�li��n����s ����eae)� Te��ite (�i����e���e�mes s�.)� T��i�s (��i������i�s 
���salis)� ���i� (������e�a a��an�ii)� �assi� (�m��as�a �la�es�ens)� �lus�����     
(�as�e��esia le���s��ma)� L���e� �ate��illa� (�is��n s����essa�ia) an� �e�at��e 
(�el�i����ne s�.)  (�a�un an� ���e�� ����). 
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1.� O���c����� �� ��� ����� 
 

   �.�.� �ene�al ���ective� 
               T� e��l��e t�e insect �ests �� tea an� t�ei� in�i�en�us �ana�e�ent ��actices in 
�la� Tea �state. 

 
 
 

  �.�.� ��eci�ic O��ectives� 
 �. T� e��l��e t�e s�ecies �ive�sit� �� tea �ests in �la� Tea �state. 
 �. T� access t�e seas�nal va�iati�n an� natu�e �� �a�a�es �� tea �ests in �la� Tea 

�state in �inte� an� s��in� seas�ns. 
 �. T� �n�� t�e in�i�en�us tec�ni�ues use� �� l�cal �e��le ��� tea �est �ana�e�ent. 
 

1.� Ra����a�� �� ����� 
       

�e� �esea�c�es �ave �een ��ne in tea estates �� ��a�a� �la� an� �t�e� tea ����in� 
�ist�icts �� �e�al (�ai� ����� ���et�i� ����� K�i�ala� ����). �lt��u�� �la� tea estate is 
t�e �l�est tea estate �� �e�al� intensive su�ve� �as n�t �een ��ne �n tea �ests an� 
�a�a�es cause� �� t�e�. �etaile� �esea�c� is �e�ui�e� t� i�enti�� t�e �a��� �ests an� 
suita�le �et���s �ust �e a��lie� ��� t�ei� �ana�e�ent an� �ette� c��� �iel�. T�e 
�esea�c� �ill �e �el��ul t� �ec��nize t�e �a��� �ests� t�ei� natu�e �� �a�a�e an� suita�le 
�et���s ��� t�ei� �ana�e�ent ��ic� �a� �e �ene�icial ��� �ette� tea ����ucti�n. 
���a�a�s c�e�ical �e�tilize�s an� �estici�es a�e �ein� use� e�cessivel� in a��icultu�e. 
�ut� �T� clai�s t� �e c���letel� ���anic. �ntensive �esea�c� �as �e�ui�e� ��� e���sin� 
t�e �eal scena�i� �� t�e �T� t� �in� t�e ����ucti�n �ist��� an� e��ectiveness �� t�e 
���anic �e�tilize�s an� �estici�es �ein� use� cu��entl�. 

 
1.�������a����� 

 
�� ��allen�in� ta��n��ic ���� �ue t� insu��icient ����s ��ne in �e�al. 
�� ��ul� n�t i�enti�� s��e �� t�e c�llecte� s�eci�ens �ue t� lac� �� stan�a�� 

i�enti��in� �e�s. 
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�.��IT�R�TUR� R��I�� 
 

�.1 T�a ����� a�� ����� �a���� �� �a�a��� 

 
�ase� �n t�ei� �ee�in�s �n �i��e�ent �lant �a�ts� t�e �ests �e�e cate���ize� int� t��ee 
�a��� ���u�s� i.e. lea�� ste� an� ���t �ee�e�s (���est�a an� T�a�a� ����).  
 
Ka�ai (����) su��este� t�at� �esi�es s��e �e�ennial �ests� ��st �� t�e tea �ests a�e 
seas�nal� s��e attac� �nl� �u�in� ��� seas�n ��ile a �e� a�e a�un�ant in �et �eat�e�. 
�ee�s se�ve as alte�native ��sts ��� �ests as �ell as a �e�u�e ��� natu�al ene�ies an� 
�ence a�e a �a��� c����nent �� t�e tea ec�s�ste�. 
 
���t���a��us �ites a�e c�nsi�e�e� as �ne �� t�e ��st li�itin� �act��s in tea ����ucti�n. 
T�e sec�n� ��st �a�a�in� �ests a�e �el��el�is �u�s� ��ic� a�e als� �� ec�n��ic 
i����tance in ���ica. T�e t�i�� ��st i����tant ���u� �� �ests is lea� �ee�in� �ate��illa�s 
�� t�e Le�i���te�a (Le��ann� ����). 
 
��� e� al� (����) �isc�ve�e� t�at s�ecies �ive�sit� �� a�t������s in t�e tea ec�s�ste� �� 
�n�ia c����ise� ��� s�ecies �el�n�in� t� �� O��e�s an� ��� �a�ilies. Out �� t�e ��� 
s�ecies� ��� �e�e ���t���a��us (�ests) ��ile ��� s�ecies �e�e natu�al ene�ies. 
 
�n Teesta valle� tea �a��en� �a��eelin�� �n�ia ���et�i (����) �e���te� t�at �� �est s�ecies 
�it�in � ���e�s �e�e �es��nsi�le ��� si�ni�icant c��� l�ss in tea. ���n� t�e� �i��e� 
a�un�ance �as ��un� ���� �a�il� ����ici�ae an� ���i�i�ae. 
 
�ites a�e �e�sistent an� t�e ��st se�i�us �ests �� tea in al��st all tea ����ucin� c�unt�ies 
(��an�a�� ����). �����s an� a�ults �� ��� lace�ate cells ����uce �inute c�a�acte�istic 
�e��is� ����n �a��s �n t�e u��e� su��ace �� �atu�e leaves� ��ic� tu�n �e� in seve�e 
cases� �esultin� in c��� l�sses ���� ��� t� ��� (�as� ����). 
 
�e� ��i�e� �ite (�li��n����s ����eae)� Lea� ��lle� (Cal���ilia ��ei���a)� T��i�s 
(����e�����i�s se�i�en��is) an� ���i� (������e�a a��an�ii) �e�e cate���ize� as �a��� 
�ests an� t�e �est as �in�� �ests �ase� �n t�e ��se�vati�ns ca��ie� �ut ��� �ne ��unin� 
c�cle �u�in� ���� t� ���� (�evi e� al�� ����). 
 
T�e �e� ��i�e� �ite (�li��n����s ����eae� causes se�i�us �a�a�e in �n�ia� ��i Lan�a� 
�an�la�es�� Tai�an� Ken�a� �ala�i� ��an�a an� �i��a��e (��t�� an� �a�ata� ����� 
�an� ����). 
 
�cc���in� t� �a�asa�i e� al. (����) �e� an� �lac� �lat �ites �ee� �n �lant sa� an� 
cause ���nzin� an���� ����nin� �� t�e leaves. T�ese �ites �av�� t�e u��e� lea� su��ace �� 
�atu�e leaves� an� t�e �a�a�e �����esses ���� t�e l��e� leaves t� t�e ��un�e� leaves. 
 
One �� t�e stu�� in �an�la�es�� �eveale� t�at inci�ences �� �e� ��i�e� �ites (��.���)� 
�el��el�is (��.���) an� Te��ites (��.���) �e�e ��un� t� �e ��e���inant ��ll��e� �� 
�assi�s� �lus�����s an� ���i�s (�a�un an� ���e�� ����). �i��t a�t������ �ests� 
al�n� �it� � �ites� � �un�al �iseases �e�e �ec���e� in t�e �esea�c� ��ne in ��a�a an� 
�la�. ������e�a an� ��i������i�s �e�e �a��� �ests in �la� an� �m��as�a �la�es�en�e an� 
��a�ila�ia ��ei���a in ��a�a (��ett�i� ����). 



� 

 

 
T�e Tea ��een Lea�����e� (�m��as�a �n��ii) (�e�i�te�a� �ica�elli�ae)� is �ne �� t�e 
�ain insect �ests in tea �lantati�ns in �sia (��i e� al�� ����). T�e stu�� �� �aza�i�a e� al.� 
(����) als� s���e� t�at �m��as�a �i�is is �ne �� t�e ��st se�i�us ec�n��ic �ests �� tea 
in �ast �sia� an� its �ana�e�ent �elies �eavil� �n c�e�ical �estici�es. 
 
T�e Tea ��een �l� (�m��as�a �la�es�ens) is �ne �� t�e �a��� sa� �ee�in� �ests �� tea. 
�eav� in�estati�n �� t�ese �assi� lea� lea���a��in tu�nin� ����n� a c�n�iti�n calle� �i��
�li��t (�n��e�� ����). �is stu�� als� s���e� t�at ��une� tea is ���ne t� �assi� attac� 
�a�ticula�l� �u�in� ���u��t.   
 
�ane��ee (����) stu�ie� t�e a���e�atin� �e�avi�� �� t�e cate��illa�s �� t�e ��t� �n��a�a 
�i��n��a�a (�����ci�ae� Le�i���te�a). T�ese cate��illa�s a�e ��un� in cl�se ���sical 
a���e�ati�ns at �a�ti�e� �n lea� un�e�su��aces� �ut t�ese a���e�ati�ns ��ea�u� at ni��t 
an� t�e� sta�t �ee�in� v��aci�usl� �n t�e ��lia�e. 
 
�tu�� ���� s�ut� �i��i� �� ���et�i (����) �eveals t�at ��st �� t�e s�ecies �� tea �ests 
�el�n� t� �a�il� ���i�i�ae� ����ici�ae an� T��i�i�ae an� �e� s�ecies �el�n�e� t� 
�a�ilies �ca�a�aci�ae an� ����s��eli�ae. �cc���in� t� t�is �esea�c�� T��i�s an� ���i�s 
a�e c�nsi�e�e� as �a��� �ests �� t�e tea. 
 
�a��� �ests in ��a�a an� �la� �e�e i�enti�ie� as T��i�s� L���e�� ��ite ��u�� Tea 
��s�uit� �u�� �lus� ����� �e� ��i�e�� �te� ���e�� �ut ����� Lea� ��lle�� T�i� 
�ate��illa�� ���i�s an� �e� �nts (K�i�ala� ����). �t �as ��un� t�at �est ��evalence �as 
�i��e� in �une��ul� t�an an� �t�e� ��nt�s in �ea� ��un�.  
 
� su�ve� �n Kan�a� tea state �eveale� t�at � a�t������ �ests �e�e ���inant. T��i�s 
(��i������i�s s�.) �as c�nsi�e�e� as a �a��� �est ��ll��e� �� Tea ���i� (������e�a 
a��an�ii) (�ai� ����). T�a�iti�nal s�nt�etic �estici�es as �ell as s��e nee� �ase� 
��tanicals �e�e use� ��� t�e c�nt��l �� t��se �ests. 
 
���e �� s�ecies �� �i�i�s in t�e �enus �el��el�is �ave s� �a� �een �esc�i�e� in �sia� 
�ust�alia� an� ���ica (�un�a�a�a�u an� �un�a�a�a�u� ����). �����s an� a�ults suc� cell 
sa� ���� ten�e� ste�s� ��un� leaves� an� �u�s� ����in� �e��is� ����n ci�cula� �ee�in� 
�unctu�es �.�� t� �.�� �� in size. �n seve�e in�estati�ns� �a�a�e� leaves �it� �� t� ��� 
�ee�in� �unctu�es cu�l u��a�� an� �esiccate (�attan� ����). 
 
���n� t�e lea���ee�e�s� �� s�ecies �� T��t�ici�s ��stl� �� t�e �ene�a ��m�na an� 
��������es a�e ec�n��icall� i����tant �ests �� tea in �a�an� ��ina� �n�ia� ��i Lan�a� 
Tai�an� Tu��e�� �e�u�lic �� �e���ia� �ze��ai�an� an� �an�la�es� (��an�a�� �����  
�u�alee��a�an� �����  �a�eta e� al.� ����).  
 
�e�ale �� ��nmai la�s �val�s�a�e� e�� �asses �n t�e un�e�su��ace �� ��un� tea leaves 
���� ��ic� �.�����l�n�� �ale��ell���c�l��e� ne�nates e�e��e an� �is�e�se in�ivi�uall� 
t� c�nst�uct lea���e�s ��� �ee�in� �n t�e ����in� leaves an� s���ts (�a�eta e� al.� ����). 
 
 
 
 
 



� 

 

�.� �a�a������ ��ac��c�� �� ��a ���� 
 
T� c���at �est ����le�s �i��e�ent ���u�s �� �estici�es li�e O��an�c�l��ine� 
O��an����s��ates� ���et���i�s� �a��a�ates an� s��e unclassi�ie� ���u� �ave �een use� 
in t�e tea �iel�s since ���� (Ka��in� ����).  
 
��e�ical �estici�es �ave �een use� ��� a l�n� ti�e� �ut �ave se�i�us ��a��ac�s 
(��a�a��� ����)� suc� as �i�ect t��icit� t� �ene�icial insects� �is�es an� �u�an (����lan� 
e� al.� ����)� �estici�es in�uce� �esistance (�e����i�u an� Ta�l��� ����)� �ealt� �aza�� 
(��a�u�i e� al.� ����) an� inc�ease� envi��n�ental an� s�cial c�sts (�i�ental e� al.� 
����).  
 
�cc���in� t� Tve�ten (����) Tet�a�i��n is t�e ��st e��ective �estici�e t� c�unte� a ��tent 
�est �e� ��i�e� �ite ��ile �ic���l an� �t�i�n a�e �ein� use� ��� �t�e� �ites. 
�n��sul��an �el�s t� tac�le �est li�e T��i�s� ���i�s� Tea ��s�uit� �u� an� �t�e� sa� 
�ee�e�s. ��� �est c�nt��l� �an� �ic�in� �et��� �as use� ��� �e� insect �ests an� 
�estici�es li�e �n��sul��an� Kelt�ane� O�ite� Tata�i�a �e�e s��a�e� t� �ill insects �ests 
in ��a�a an� �la� �� �e�al (��ett�i� ����). 
 
�ll t�e �a��e�s in ��a�a an� �la� �e�e usin� �estici�es an� it �as clea�l� in�icate� t�at 
t�e�e is �u�e use� �e�en�enc� �n c�e�ical �estici�es (K�i�ala� ����). ����i�iti�ns �n t�e 
use �� �i��l� t��ic �estici�es in tea a�e �uinal���s� �t�i�n� ��n�c��t����s an� ����ate 
(�ali��e� ����). 
 
�����n c�nt��l �easu�es a�ainst �ites �el� �n insectici�al s��a�in� �esultin� in seve�al 
ne�ative e��ects suc� as su���essi�n �� natu�al ene�ies� ��tential �evel���ent �� 
�estici�e �esistant ���ulati�ns� an� inc�ease in ����ucti�n c�sts (�l����az� e� al�� ����). 
 
�alance� ��K a��licati�n ����uces ���ust �lants t�at can �esist ��e�i�al��s ��eni�is 
(�u��i� ����� �u��i e� al�� ����). ���s����us is �n��n t� in�uce �esistance in tea t� �� 
�an�a�ai (��an�a�� ����). ���licati�n �� ��tas� en�ance� ne�at��e �esistance in �lants 
(Ka�un�a e� al�� ������ ����e� �ate� �ana�e�ent t���u�� �e�ulate� i��i�ati�n an� 
�ulc�in� �as �een �ec���en�e� ��� s�il c�nse�vati�n as �ell as c�nt��l �� �m��as�a s�. 
(��an� e� al�� ������ 
  
�uc�in� tea �ests a�e c�nt��lle� in t��ee �i��e�ent �a�s as c�e�ical c�nt��l� �i�l��ical 
c�nt��l an� cultu�al c�nt��l (���t�a�u� an� �in��� ����). �nt���l��ists 
an� ec�l��ists �ave u��e� t�e a���ti�n �� ��� since t�e ����s (Kni�lin�� ����). �eve�al 
st�ate�ies �� ��� �ave �een �ut ���t� ��� sustaina�le ����ucti�n �� tea ���� ti�e t� ti�e 
(�u�usu��a�aian e� al�� ����� �u�alee��a�an� ����). 
 
�li�i�i�ia se�i�m as a s�a�e t�ee acts as a �ive�si�na�� ��st ��� �. �ila��s� � s�ste�atic 
sea�c� ��� alte�nate ��st �lants ��ic� can �e �e�l��e� ��� �us���ull st�ate�� (���� e� al�� 
����� K�an an� �ic�et� ����) �� sti�ul���ete��ent �ive�si�n (�ille� an� ���les� ����) in 
t�e tea ec�s�ste� s��ul� �e �a�e. 
 
�n ��ina� inte��lantin� tea �it� �e�a�� �eac�� �lu� �� �ea� �e�uce� t�e inci�ence �� 
�ell�� �ite ��l���a���a�s�nem�s la��s �� alte�in� t�e �ic��cli�ate (�a� e� al�� ����).  
��n��� e� al� (����) use� �� ��e����ne t�a�s �e� �a t� �e�uce t�e e�� an� la�val 
���ulati�n �� �������is �se�����ns�e�sa �� a��ut �� �e� cent. 



� 

 

�lants s�ecies ��ssess t�e c�a�acte�istics �e�ui�e� ��� an i�eal ��tanical insectici�e an� 
a�e t�e�e���e ���e ����isin� ��� use in ���anic �est c�nt��l �����a��es (�a��a��is�nan� 
����). �ee� is a natu�al s�u�ce �� ec����ien�l� insectici�es� �estici�es an� a���c�e�icals 
(��a��ac�a�i� ����).  
 
One i����tant �ene�it �� usin� ve��ic����st is� it c�ntains a si�ni�icant a��unt �� 
�ene�icial �ic���es t�at can �����te �lant ����t�� �e�uce �lant st�ess an� su���ess 
va�i�us �lant �at���ens an� a�t������ �ests (��anc�n e� al.� ����). 
 
� ����ulati�n calle� ����us c�ntainin� e�t�acts �� a le�u�in�us �lant ������a 
�la�es�ens �as �een ���ve� ve�� e��ective a�ainst �e� ��i�e� �ites in tea 
(�ua�lee��a�an� ����). �a�un an� ��en�a� (����) �e���te� t�at a��licati�n �� nee�ca�e 
at t�e �ate �� � �� �e� �us� �as ��un� t� �e e��ective ��� t�e �lants su��e�in� ���� t�e 
attac� �� ���t Kn�t �e�at��es (�el�i����ne ��e�i�a��a). 
 
��lul an� �e�nat� (����) ��se�ve� anti��ee�ant activit� �� �et�an�lic e�t�acts ���� t�e 
�l��e�s �� �eli�����i�m in�i��m a�ainst t�e Tea ��s�uit� �u� (�el��el�is ��ei���a�. 
 
�e�nat� (����) stu�ie� t�e natu�al ���talit� �� �i��e�ent sta�es �� scale insects �aise��ia 
s�. cause� �� �s��e�s�nia s�. in a tea �lantati�n �� �ssa� an� t�e �act��s c�nt�i�utin� t� 
t�e su�vival �� �s��e�s�nia in tea ec�s�ste�s. 
 
�lacin� stic�� t�a�s �aite� �it� �len� � �� (�) � �e�enal in t�e tea �iel�s si�ni�icantl� 
�e�uce lea�����e� ���ulati�ns ��ic� in�icates t�at �u� ��een stic�� t�a�s �aite� �it� tea 
s���t v�latiles can ���vi�e a ne� t��l ��� ��nit��in� an� �ana�in� t�e tea lea�����e� 
(�u e� al. ����). 
 
�n tea �a��ens� ���e lea�����e�s �e�e ca�tu�e� usin� ��l� stic�� t�a�s (���� ���� ���� 
�) t�an usin� c���e�ciall� availa�le �ell�� stic�� t�a�s (�ian e� al.� ����). T�e ��st 
e��ective �ei��t �� ��l� stic�� t�a�s ��� t�a��in� lea�����e�s �as ����� c� a��ve t�e tea 
can���. 
 
Ovici�al activities �� �et��leu� et�e� an� acet�ne ��acti�ns �� �� ������i�e� �ave �een 
�e���te� �� �a��a� e� al. (����) a�ainst t�e �unc� cate��illa�� �� �i��n��a�a. �ein� 
��l���a��us� �e� ��i�e� �ite is �ec���e� �n at least ��� ��st �lants (���O� ����). �t is 
c�nsi�e�e� a se�i�us �est �� �an� a��icultu�al� ���ticultu�al an� �lantati�n c���s �esi�es 
tea� suc� as� �ute� �an��� ��a�es� av�ca��� �uava� cit�us� st�a��e���� �ul�e���� cas�e� 
nut� �u��e�� c���ee� c�tt�n etc (�e��s�n e� al.� ����� �e�e�� ����� ��t�� an� �a�ata� 
����� ���� an� ���O� ����). 
 
�i��e�ent c�ncent�ati�ns �� a�ue�us e�t�acts �� �ee� see� Ke�nels (�K��) �ave �een 
evaluate� a�ainst Tea ��s�uit� �u�� �� ��ei���a ��� anti��ee�ant activit� (��� e� al. 
����). T�e� cause a l�� �atc�in� �e�centa�e an� s���ten �vi��siti�n an� n����al 
�e�i��s in �� ��ei���a (�utta e� al. ����). �esi�es �ee�� a nu��e� �� �il� �lants suc� as 
�����an��es as�e�a L. (��a�ant�aceae)� �����s �alam�s L. (�c��aceae)� �e�le 
ma�mel�s (L.) ����ea (�utaceae)� �i�ens �il�sa L. (�ste�aceae)� Camellia sinensis (L.) 
Kuntze (T�eaceae)� Ca�i�a �a�a�a L. (�a�icaceae) an� �ee�s availa�le in an� a��un� tea 
�a��ens �ave �een ��un� t� ��ssess insectici�al ����e�ties a�ainst �� ��ei���a (��� e� al. 
����).  
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�.  ��T�RI��� �ND ��T�OD� 
 
�.1 ����� ���a 
 
�la� Tea �state �� �la� �ist�ict �as selecte� as t�e stu�� a�ea. �la� �ist�ict is l�cate� in 
�ec�i z�ne �� �aste�n �evel���ent �e�i�n� �e�al. T�e �la� Tea �state is 
�e���a��icall� situate� at an altitu�e �� ��������� �ete�s a��ve sea level �it� 
������������������� �ast an� ������������������� ���t� �e���a��ical c����inates. 
 
�la� is �ea��ua�te� �� �la� �ist�ict� as �ell as �ea��ua�te� �� �ec�i z�ne. 
�e���a��icall�� it lies in t�e �ill� �e�i�n ��ic� is ��stl� �n��n as �a�a��a�at �an�e. �t 
is �ne �� t�e �a��� �ist�icts in �e�al ��� tea ����ucti�n. �t is �a��us ��� natu�al scene�� 
an� lan�sca�es� tea ����ucti�n� an� �ive�se a��icultu�al ec�n���. �t is �ne �� t�e �a��� 
���ticultu�al c��� ����ucti�n �ist�icts �� �e�al.  
 
T�e t�tal ���ulati�n �� �la� �ist�ict is ������ inclu�in� ����� �ale an� ����� �e�ale. 
���ulati�n �ensit� �� �la� �ist�ict is ��� �e�s�ns �e� s�. ��. Lite�ac� �ate �� �la� is 
��.�� (���� ����). 
 
�lt��u�� tea is ����n in va�i�us �laces in �la�� �T� is t�e �l�est an� �ain site ��� t�e 
����ucti�n �� �i�� a��unt �� ���anic tea eve�� �ea�. �t �as esta�lis�e� in ���� �.�. �t 
c�ve�s an a�ea �� ��.� �a (�.��� ���). �T� sta�te� ���anic cultivati�n ���� �e�te��e� 
����. �t ����uces a��ut ��� t��usan� �� ��een leaves �e� �ea� (�T� ���ice� ����). Tea 
leaves a�e sent t� K�l�ata ���t (�an�a��a�) ��� ���anic �ualit� test. 
 



�� 

 

�i�u�e �. L�cati�n �a� �� �tu�� ��ea. 

 
�.1.1 ����a�� 
 
�la� lies in t�e su�t���ical cli�atic z�ne �� �e�al. �li�ate �� �la� is c�l� an� ��eezin� in 
t�e �inte�� �il� �a�� in su��e� an� ����� in t�e ��ns��n seas�n. �cc���in� t� t�e 
�ata �� �eat�e� stati�n at �la� Tea �state� �ean ��nt�l� �ini�u� te��e�atu�e �an�es 
���� ��.���� in �anua�� t� ��.���� in �ul�. �i�ila�l�� �ean ��nt�l� �a�i�u� 
te��e�atu�e �an�es ���� ��.���� in �anua�� t� ���� in ���il. (�i�u�e �). 
 
T�e ave�a�e annual �ain�all �an�es ���� �.�� �� in �anua�� t� ���.�� �� in �ul� 
(�i�u�e �). 
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�i�u�e �. �ean ��nt�l� �ini�u� an� �a�i�u� ave�a�e te��e�atu�e  �� �la� ���� ��������� �.�. 
                                 (��u�ce� ���� ����) 

 
 
 
 
 
 
 
 
 
 
 
 
 
                   
 
   
 
 

�i�u�e �. �ean ��nt�l� �ain�all �ata �� �la� ���� ��������� �.�.   (��u�ce� ���� ����) 

 
 
�.� �a����a�� 
 
(i) �easu�in� ta�e 
(ii) Killin� �a�s 
(iii) ��us�es 
(iv) �lc���l (���) 
(v) �ials  
(vi) ��ttles 
(vii) ��� �evice 
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�.� ������� 
 
�.�.1 ����a�� �a�a c����c���� 
 
�.�.1.1 �a���� c����c���� 
 
�iel� visit �as ��ne ���� �ece��e� ���� t� �une ����. �iel� visit �as �e�����e� t�ice 
an� seas�nal �ata �e�e c�llecte� �u�in� c�nsecutive seas�ns� �inte� an� s��in�. �i��t 
�l�ts eac� �� a�ea �� � � �� � �e�e selecte� in suc� a �a� t�at it inclu�e� t�� �l�ts 
eac� ���� t�e a�eas nea��� ��a�� un�e� t�e s�a�e� settle�ent a�ea an� unt�uc�e� a�ea. 
�nt�uc�e� a�ea i��lies t�e a�ea ��ic� lies a�a� ���� �u�an inte��e�ence. �e���a��ical 
c�����inates an� altitu�es �� eac� �l�t �e�e �ec���e� �it� t�e �el� �� ��� �evice. �it�in 
eac� �l�t� �an� �ic�in� �et��� �as a��lie� ��� t�e �ests la��e en�u�� t� �e seen �ea�il� 
�it� na�e� e�es. Tea �us�es �e�e s�a�en an� u���ella �as inve�te� �ust �el�� it t� 
c�llect t�e �est �allin� ���� t�e leaves an� ��anc�es. T�e insects �e�e c�llecte� �it� t�e 
�el� �� ���ce�s an� �e�e st��e� in ��ttles c�ntainin� ��� alc���l. ���t s�eci�ens ��ic� 
�ccu��e� in cluste� �e�e c�llecte� �� usin� s��t ��us� an� �e�e �ut in t�e vials c�ntainin� 
��� alc���l. �a��le c�llecti�n �as ��ne �et�een �� a.�. t� � �.�.  
 
�.�.1.� I�������� a�� ����� ���c������ 
 
�i�teen �iel� ����e�s �it� at least � �ea�s �� ���� e��e�ience �e�e selecte� ��� t�e 
inte�vie�. �nte�vie� sc�e�ules �e�e �ille� acc���in� t� t�e �es��nse �iven �� t��se 
�es��n�ents �u�in� �e�s�nal inte�vie�. ��cus ���u� �iscussi�n �as �e�����e� ��ic� 
inclu�e� si� �iel� ����e�s� t�� �act��� ����e�s� �ne su�e�vis�� an� t�� ���ice sta��. 
 
�.�.� ��c���a�� �a�a c����c���� 
 
�ec�n�a�� �ata �e�e ��taine� ���� t�e �u�licati�ns �� �T�� an� �T���� �unici�al 
�ec���s� ��u�nals� �i�l��ical a�st�acts� �e�sites� t�eses� ��vt. an� n�n���vt. �e���ts 
��un� �n t�e �elate� t��ic. 
 
�.�.� I���c� I�������ca���� 
 
T�e c�llecte� s�eci�ens �e�e i�enti�ie� at la���at��� �� �ent�al �e�a�t�ent �� ���l���� 
T�i��uvan �nive�sit�. T�e i�enti�icati�n �as ��ne �� c�nsultin� insect ta��n��ic �e�s 
(������ e� al.� ����� �ill� ����). ���e s�ecies �e�e i�enti�ie� �it� t�e �e�e�ence �� 
���.�u��ui�e.net an� ���.insecti�enti�icati�n.���. ���t���a��s �e�e ta�en in t�e �ile� 
usin� ca�e�a �a�sun� (���el �T��� ��.�� �.�.). ���t���a��s �� ��ese�ve� s�eci�ens 
�e�e ta�en �� Len�v� (���el �����a��� �� �.�.). 
 
�.�.�.1 I���c� ��������ca���� ���� �B����� ������� 1��1� ����� 1���� 
 
������ �� ��� �a������ �� ����� ���������a 

�� ���� �eetle li�e� t�e el�t�a ��esent �����������������.�� 
�      �i�st visi�le a����inal ste�nu� �ivi�e� �� t�e �in� c��ae. T�e ��ste�i�� �a��in �� 

t�e ste�nu� n�t e�ten�in� c���letel� ac��ss a����en (su����e� ��l���a�a) 
����������������������������..................� 



�� 

 

�     ���� s�a�e va�i�us� �a�el� el�n�ate� antennae ���e�ate� n�t l�n�e� t�an ����� n�t 
inse�te� �n ���ntal ����inence� ti�ial s�u�s �ell �evel��e� 
����������������������...��...������������a� 

  �    �len�e� ta�si �it� si��le ta�sal cla�s� �i�st vent�al se��ent �it��ut c��al lines 
�������������..������.������...������c���a� 

  �       �in� c��ae n�t ����inent �������������������.��.� 
  ��      �in� c��ae la��e� ����inent� ta�sal cla�s cle�t �� t��t�e� ......................������a� 
  � �nte�i�� c��ae c�nical� ����inent ���..�����������.���..� 
  � �����en �it� � ��ee se��ents� e�es s�all� c�a�sel� �acete�  ���..�����c��a� 
  �    ���t���a� �i��l� ��ine� t� �es�t���a�� antennae inse�te� un�e� �a��in �� ���nt 

����������������������������..��a�����a� 
 

������ �� ��� ���c��� �� �a���� ������c���a� 
  �   Ta�si actuall� ��se��ente�� ante�i�� �a��in �� ���n�tu� ����uce� ����a�� at 

si�es���������������������..�����.��m�����s 
 
������ �� ���c��� �� �a���� �����c��a� 

�� ���n�tu� �it��ut el�n�ate� ���cess �n ante�i�� �a��in ��������..�� 
�� �nte�i�� ti�iae �it��ut a�ical t��t�� ti�ial s�u�s �e�uce�� ���� ���e 

slen�e����������������������������.��� 
�� �ea� an� t���a� �a��� el�t�a ����n t� �a�� ����n �it� �e��is� �asal a�ea� size 

�.�� �� ��������������.�����..�m�na��s ���mi�a�i�s 
 
 

�� ��� �� ��� �a������ �� ����� D���a����a 
   �    �ec�n� ta�sal se��ent e�ten�in� �istall� �eneat� �ase �� t�i��� antennae �it� �� 

se��ents� c�l�u� ����nis� ..���������...������..�����c����a� 
 

������ �� ��� �����a �� �a���� �����c����a� 
�� �ene�al c�l�� �a�� �lac�is� ����n e�ce�tin� el�t�a �ell��is�.���ce�s a�e ���vi�e� 

�it� s�all t��t� inte�nall� ����������������..������i��la 
 

�� ���� �� ��� �a������ �� ����� ��������a 
�    Ta�si �� se��ente�� antennae ve�� s���t an� ��istle li�e� �ea� a�isin� ���� �ac� �� 

�ea�����������������.��������������...� 
�� Ta�si ��se��ente�� antennae l�n� an� �ili����� �ea� a�isin� �et�een ���nt 

c��ae������������������..������������� 
  �(�)   �ntennae a�isin� �n ���nt �� �ea� �et�een e�es� ���n�tu� n�t e�ten�in� �ac� 

�ve� a����en� �in� ti�iae �it� � ���s �� s�all s�ines 
������������������..��������..���ca������a� 

 �(��) ���nicles ��esent� � in ���nt �in� ��anc�e�  ��������..���������a� 
 

������ �� ��� ���c��� �� �a���� �������a� 
  �   ��ults a�e s�in� �lac� in c�l�u�� �in�e� an� a�te��us� t�e �i�st an� sec�n� antennal 

se��ents a�e �lac�� ��ile t�i��� ��u�t� an� �i�t� se��ents a�e li��t c�l��e�� 
�������������������������.�������e�a a��an�ii 

     
�� ���� �� ��� �a������ �� ����� ��������a 

�� �����un� e�es ��esent ����������...������������� 



�� 

 

�� �ntennae as l�n� as �ea�� ��ee an� visi�le ���� a��ve� �ea� is s���te� t�an 
t���a�������������������������������� 

�� Ta�sal cla�s a�ical� ti� �� last ta�sal se��ent enti�e .�..����������� 
�� �ntennae  �� se��ente� �����..��������..��������..� 
��      �ntennae �� se��ente� ���������������..�...��.�...�. � 
�� Ocelli a�sent���������������������..����..�.� 
�� �ea� l�n�e�� �� se��ente� an� n�t �ittin� int� ����ve in ���ste�nu�� �e�iel�t�a 

�it� a cuneus� �es�� an� �etaste�nu� ����e� �� t��ee scle�ite 
���������������������������������������a� 

��    �e�iel�t�a �it��ut a cuneus� �es�� an� �etaste�nu� ����e� �� a sin�le scle�ite� 
el�n�ate � s�inin� �lac� �u�s� ���nt �e���a ���e�atel� s��llen 
������������..��������..�������..���a���a� 

   �(��) Ti�iae n�t a��e� �it� st��n� s�ines� �.� �� in len�t��������.�.��� 
�� �cutellu� ve�� la��e� ���a�l� ��un�e� ��ste�i��l� an� c�ve�in� ��st �� a����en� 

c��iu� �� �e�iel�t�a na����� n�t e�ten�in� t� anal �a��in �� 
�in�����������������������..��������� 

��    �cutellu� s���te�� na����e� ��ste�i��l� an� t�ian�ula�� c��iu� �� �e�iel�t�a ���a�� 
e�ten�in� t� anal �a��in �� �in� ������������......����a�����a� 

 
�      �i�es �� ���n�tu� �it��ut ����i�ent l��e��������...�. �c���������a� 

 
����� �� ��� �����a �� �a���� �����a� 

�� ��ults ����n in c�l�� �it� a �� s�a�e� �a�� �n scutellu����..���..����s 
 

����� �� ��� �����a �� �a���� ����a�����a� 
�      ��iel� li�e ���� s�a�e an� �� se��ente� antennae����..��..�. C��i�i�s  

 
����� �� ��� �����a �� �a���� �c���������a� 

�   ��ult �u� is �vate� a��ut ���� l�n�� scutellu� ve�� la��e� e�ten�in� t� t�e 
��ste�i�� en� �� a����en� ��esence �� s��t �n eac� ante�i�� an�le �� ���n�tu�� 
antennae an� �ea� vi�lace�us �lac� an� s���t ���������..��e�il����is  

 
������ �� ��� �a������ �� ����� ����������a 

�� �ase a����en  c�nst�icte�� t��c�ante�s ��se��ente� ��...�����.���� 
�� �i�st a����inal se��ent �ea�in� a �u�� an� st��n�l� �i��e�entiate� ���� �est �� 

a����en���������������...��������...�����c��a� 
 

������ �� ��� �a������ �� ����� O��������a 
�    �in� ta�si �� se��ente�� ���nt an� �i��le ta�si �� se��ente�� �vi��sit�� s���t� 

antennae l�n�e� t�an ���nt �e���a� �in�s ��esent���..����.�.�c�����a� 
��   �in� ta�si �� se��ente�� �vi��sit�� el�n�ate� antennae l�n�� �e���a e�ten�in� 

�e��n� ti� �� a����en �����������������....T���������a� 
 

������ �� ��� ���c��� �� �a���� �c�����a� 
�    T�e antenna a�e �uc� s���te� t�an t�e ����� t�e au�it��� ���ans (t���ana) a�e 

l�cate� �n t�e si�es �� t�e �i�st a����inal se��ent� ta�si �� se��ente� an� t�e 
�vi��sit�� is s���t���������.������....�as��ima���s a��i�an�s 

 

������ �� ��� �a������ �� ����� ����������a �ca�������a���  
�     ���� �it� nu�e��us s���t sec�n�a�� setae� ��i�a�� setae �i�in����.��.�� 



�� 

 

��    ���� �it��ut an� s���t sec�n�a�� setae� ��i�a�� setae evi�ent�������.�  
�     �ec�n�a�� setae a��an�e� in tu�ts �����..��������..���a�����a� 
�(�) �ea� e�ual t� t�e �ia�ete� �� ���t���a�� ���� slu� li�e an� lac�s annulets 

�������.��������������������.���ac����a� 
�(��) �����inal ���le�s ��esent �n si�t� se��ent ���.���������������a� 

 
������ �� ��� ���c��� �� �a���� ���������a� 

�     La�vae a�e �a�� ��een t� �lac� in c�l��� �easu�in� a��ut �c� in len�t�� le�s �u��le   
in c�l������������������.�����..�is��n �����essa�ia 
 

������ �� ��� �a������ �� ����� ����������a 
�     �in�s ��esent an� �ell �evel��e������������.��������� 

   �    ���nt �in� an� �in� �in�s �issi�ila� in venati�n an� als� in s�a�e� �in� �in� �it�        
� anal vein ���������������..��������...��........� 

   �     �c in �in� a��a�entl� a�sent� �a��l�in� ��t������������..��c���a� 
 

������ �� ��� ���c��� �� �a���� ��c���a� 
   �    ��esence �� �lac� �in�s �it� la��e ��an�e �ell�� s��ts �n it� ���e�in�s �ave �ive 
la��e el�n�ate� �val �ell�� s��ts �it� t�e s��ts nea�est t�e �in� ti�s c��sse� �� a na���� 
�lac� line� �ea� �lac�� t���a� als� �ainl� �lac� �it� a �ell�� �an� at ���nt� an� t�e 
a����en is �an�e� �lac� an� �ell�� ��������������.. �ma�a s�e��i�s 
 
�.�.� Da�a a�a������ 
   
���� ���c��� D�������� 
 
T� �ete��ine t�e �ive�sit� �� s�ecies in t�� �i��e�ent seas�ns� s��in� an� �inte� seas�ns� 
��ann�n�s �ive�sit� �n�e� �as a��lie�. �t �as �ase� u��n t�e �elati�ns�i� �et�een t�tal 
nu��e� �� s�ecies an� in�ivi�ual s�ecies. 

 

��ann�n�s �ive�sit� �n�e� ( � ) is �iven ��� 

               � � � � ln�iln 

��e�e� 

        � ���ann�n�s �ive�sit� �n�e�. 

         �i� ni�� 
         ni� �����tance value ��� eac� s�ecies 

         �� T�tal n�. �� �����tance �alue. 

        ��  �����tance �alue � �u��e� �� �n�ivi�ual� 

 

����  �������� ��� � � �ln (s) 

 ��e�e� s � T�tal n�. �� s�ecies 

�  � ��ann�n in�e� �� �ive�sit� 

 
�a� ��a��s an� �ie�c�a�t �e�e c�nst�ucte� t� s��� t�e �ist�i�uti�n �� insect �ests in 
�i��e�ent l�cati�ns an� �ic��s��t ��cel ���� �as use� ��� t�e calculati�n an� anal�sis �� 
�ata.  



�� 

 

�.� R��U�T� 
 
�.1 I���c� ����� �� IT� 
 
�lt��et�e� �� �nsect s�ecies �e�e c�llecte� ���� t�e �esea�c� site. ���n� t�e�� �� 
s�ecies �� insects �e�e i�enti�ie� as �ests an� si� s�ecies �e�e i�enti�ie� as ��e�at��s in 
acc���ance t� ������ e� al. (����) an� �ill (����). ���n� �� �est s�ecies� ei��t s�ecies 
�e�e �ec���e� �u�in� �inte� seas�n an� �� s�ecies �e�e �ec���e� �u�in� s��in� seas�n. 
T�tal insect �ests c�llecte� ���� �T� a�e liste� in ta�le � an� ��e�at��s a�e liste� in 
ta�le�. 
 

Ta�le �. �nsect �ests �� �T� �it� t�ei� natu�e �� �a�a�e 

�.N. Na�� �� ����� �a���� 
Na���� �� Da�a�� 
(�a��a e� al.� ����) 

�.� �m�na��s ���mi�a�i�s  
(��eze� ����) 

�nt�ici�ae 
�a� suc�e� 

�.� �liste� �eetle �el�i�ae �e��liat��s ��un� �n ��un� an� �atu�e 
leaves 

�.� �ni�enti�ie� � ����s��eli�ae �e��liat��s 

�.� �ni�enti�ie� � �late�i�ae ���t���a��us 

�.� �ni�enti�ie� � �n����c�i�ae �acultativel� ���t���a��us 

�.� ����i��la s�. (��liva�� ����) ���ci�uli�ae �est�uct�� �� ten�e� ��lia�es 

�.� ��een �l�  �a� suc�e� 

�.� ������e�a  a��an�ii  
(���e� �e ��ansc�l���e� ����) 

���i�i�ae �a� suc�e� ��un� �n ��un� leaves� �u�s� 
ten�e�s an� ste�s 

�.� ����� �� ��een Lea�����e� �ica�elli�ae �a� �ee�e� ��un� �n ��un� leaves 

��.� �il��ee� �u� L��aei�ae �a� suc�e�s ��un� �n see� ��� 

��.� ����s s�. (�a�n� ����) �i�i�ae �a� suc�e�s ��un� �n leaves 

��.� C��i�i�s s�. (�a��icius� ����) �entat��i�ae �a� suc�e� ��un� �n ��un� leaves 

��.� ��e�il����is s�. (�allas� ����) �cutelle�i�ae �a� suc�e� ��un� �n see� c�t�le��ns 

��.� �u� ������s�ecies � �entat��i�ae �a� suc�e� 

��.� �u� ������s�ecies � �entat��i�ae �a� suc�e� 

��.� �is��n s����essa�ia 
 (�uenee� ����) 

�e��et�i�ae �e��liat��s ��un� �n ��un� an� �atu�e 
leaves 

��.� �eetle �ate��illa� Li�ac��i�ae �e��liat��s ��un� �n �l�e� leaves. 

��.� Tuss�c� ��t� �ate��illa� L��ant�i�ae �e��liat��s. 

��.� �ma�a s�e��i�s 
 (�a��icius� ����� 

��e�i�ae 
�a� suc�e� 

��.� �as��ima���s a��i�ann�s 
(�aussu�e� ����� 

�c�i�i�ae ��e�in� �atu�e leaves. 

��.� L�n�����ne� ��ass����e� Tetti��ni�ae �e��liat��s ��un� �n leaves. 

 
 
Ta�le �. List �� ��e�at��s ��un� in t�e site 
�.�. �a�e �� ��e�at��s O��e� �a�il� 
�. C���inella se��em��n��a�a (Linnaeus� ����) ��le��te�a ��ccinelli�ae 
�. �a�m�nia s��. (�ulsant� ����) ��le��te�a ��ccinelli�ae 
�. �en��ia se�a�ea�a (�ulsant������ ��le��te�a ��ccinelli�ae 
�. C�ema���as�e� s�. (Lun�� ����) ���en��te�a ����ici�ae 
�. Cam��n���s s�. (�a��� ����) ���en��te�a ����ici�ae 
�.  ��i�e�s   



�� 

 

�.� ��a���a� �a��a���� �� ����� 
 
�nsect �ests �ec���e� in eac� �l�ts �u�in� �inte� an� s��in� seas�ns a�e s���n in ta�le � 
an� ta�le � �es�ectivel�. �u�in� �inte� seas�n� Tea ���i�s (������e�a a��an�ii) �e�e 
��un� in �i��est nu��e� (���). ��een �lies �e�e in least nu��e� (�). 
 
�i�ila�l�� �u�in� s��in� seas�n� Tea ���i�s �e�e ��un� in �i��est nu��e� (���) ��ll��e� 
�� �m�na��s ���mi�a�i�s (�� in nu��e�). T�e nu��e� �� �liste� �eetle �as t�e least (�) 
in t�is seas�n. ���e �ests li�e ������e�a a��an�ii� ��e�il����is s�. an� �liste� �eetle 
�e�e �ec���e� �u�in� ��t� seas�ns. ���n� t�ese� t�e nu��e� �� ������e�a a��an�ii �as 
�i��est �u�in� ��t� seas�ns. 
 
 
 
Ta�le �. �nsect �ests �ec���e� in �i��e�ent �l�ts in �inte� visit.  
  

�.N. Na�� �� ���� 
N�a��� ��a� U���� ��� ��a�� U����c��� a��a ���������� a��a 

���� 1 ���� � ���� � ���� � ���� � ���� � ���� � ���� � 

�.� �ma�a s�e��i�s 
� � � � � � � � 

�.� �liste� �eetle 
� � � � � � � � 

�.� �as��ima���s 
a��i�an�s 
��ien�alis 

� � � � � � � � 

�.� ��een �l� 
� � � � � � � � 

�.� L�n�����ne� 
��ass����e� � � � � � � � � 

�.� ��e�il����is s�� 
�n����) 

�� � � � � � �� � 

�.� ������e�a 
a��an�ii �� �� �� �� �� �� �� �� 

�.� Tuss�c� ��t� 
�ate��illa� � � � � � � � � 



�� 

 

 Ta�le �. �nsect �ests �ec���e� in �i��e�ent �l�ts in s��in� visit 

 
 �.� O��������� ������������ �� ����� 
 
O��e���ise �ist�i�uti�n �� �ests is �e��esente� �� �i�u�e �. �n �T�� it �as ��un� t�at 
�e�i�te�a �as t�e ��st s�eci�se ���e� �it� ei��t s�ecies� ��ll��e� �� ��le��te�a (�ive 
s�ecies)� Le�i���te�a (��u� s�ecies)� O�t���te�a (t�� s�ecies)� ��ile least s�eci�se ���e�s 
�e�e �i�te�a (sin�le s�ecies) an� �e��a�te�a (sin�le s�ecies). 

  
 O��e� �e�i�te�a c�nsiste� ������e�a a��an�ii� ����s s�.� C��i�i�s s�.� ��e�il����is s�.� 
����� �� ��een Lea�����e�� �il� �ee� �u�� an� t�� uni�enti�ie� s�ecies.  

 
 O��e� ��le��te�a c����ise� �ive �i��e�ent s�ecies �el�n�in� t� t�e �a�ilies �nt�ici�ae� 
�el�i�ae� ����s��eli�ae� �late�i�ae an� �n����c�i�ae. ���n� �ive �i��e�ent s�ecies in 
���e� ��le��te�a� �nl� t�� s�ecies �e�e i�enti�ie�� ��ic� �e�e� �m�na��s ���mi�a�i�s 
�el�n�in� t� t�e �a�il� �nt�ici�ae an� ��m�����s s�. �el�n�in� t� t�e �a�il� 
�n����c�i�ae. 
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  ��u� �i��e�ent �est s�ecies �e�e �ec���e� in t�e ���e� Le�i���te�a� ��ic� a�e� �is��n 
s����essa�ia� �eetle �ate��illa�� Tuss�c� ��t� la�va an� �ma�a s�e��i�s� 

 
 O��e� O�t���te�a c�nsiste� t�� �i��e�ent �est s�ecies� �as��ima���s a��i�ann�s ��ien�alis 
�� �a�il� �c�i�i�ae an� L�n�����ne� ��ass����e� �� �a�il� Tetti��ni�ae. 

 
 ��een �l� �as t�e �nl� �est s�ecies ��un� in t�e ���e� �i�te�a an� ����i��la s�. �as als� 
t�e sin�le �est s�ecies ��un� in t�e ���e� �e��a�te�a.  
 

   
 

 
 
�i�u�e �. O��e���ise �ist�i�uti�n �� �ests in �T� 

 
 

 
�.� D�������� �� ����� 
 
 �u��e� �� �est s�ecies in �i��e�ent t��es �� l�cati�nal �eatu�es viz. �n�e� s�a�e� ��a� 
si�e� �nt�uc�e� a�ea an� �ettle�ent a�ea is s���n in �i�u�e �. 

 

   
              �i�u�e �. �u��e� �� �est s�ecies in va�i�us t��es �� l�cati�ns 



�� 

 

��ecies �ive�sit� an� evenness �� �ests �u�in� �inte� seas�n �e�e ��un� t� �e 
�.��������� (Ta�le �) an� �.���� �es�ectivel� an� t�at �� s��in� seas�n �e�e ��un� t� 
�e �.��������� (Ta�le �) an� �.��� �es�ectivel�. 
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���� t�e a��ve calculati�ns it �as ��un� t�at� t�e value �� �ive�sit� in�e� �u�in� s��in� 
seas�n is ��eate� t�an t�at �� �inte� seas�n. T�is s���s s��in� seas�n �as ���e �ive�se 
c���unit� �� �ests t�an �inte� seas�n. �ince t�e value �� evenness in�e� in ��t� �inte� 
an� s��in� seas�ns a�e nea�l� e�ual �e can c�nclu�e t�at �est s�ecies a�e �uite evenl� 
�ist�i�ute� in ��t� seas�ns. 
 
 

�.� �a�a������ ��ac��c�� ��� ��a ����� 
 
�T� �as �ec��e c���letel� ���anic since �e�te��e� ����. �ence� �nl� ���anic �e�tilize�s 
an� �estici�es a�e �ein� use�.  ��� t�e �ana�e�ent �� �ests an� �ette� tea ����ucti�n� �� 
����e�s an� �ne su�e�vis�� �ave �een inv�lve�. ���n� �� ����e�s� �� �e�e �iel� 
����e�s an� �e�e inte�vie�e� an� inv�lve� in ���u� �iscussi�n. ���n� t�e� �� �e�e 
�ell t�aine� an� �e�e �n��n a��ut t�e �ests ��ile ��u� �� t�e� �e�e assistants. �� 
����e�s a�e ����in� in �T� since ei��t �ea�s. T�ainin� is ���vi�e� t� t�e sta�� at least 
t�ice a �ea�. 
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�cc���in� t� t�e ���ice �ec��� �� �T�� it a��ea�s t�at ���e c�ncent�ati�n is �iven �n t�e 
c�nt��l �� T��i�s� �e� ��i�e� �ites an� a��i�s as t�e� a�e �es��nsi�le ��� (������) �� 
c��� l�ss annuall�. �ainl� t�e in�estati�n �� �ests is seen nea� t�e ��a� an� �ainl� leaves 
a�e t�e �ain �a�t �� attac�. �ee�s a�e �es��nsi�le t� su���ess t�e ����uctivit� a�te� �ests. 
Onl� (�����) �� c��� l�ss is �ue t� �iseases. 
   
��i�a�il� �ee�in� an� ��unin� is ��ne se�i�annuall� t� �e�uce t�e in�estati�n �� �ests. 
�e�en�in� u��n t�e seve�it� �� �ests� t��ee t��es �� ��unin� �et���s a�e a��lie�� viz. 
li��t s�i��e�� �e�iu� s�i��e� an� �ee� s�i��e�.  
��il �ualit� �� �T� is teste� annuall� �� �T��� ��a��ane� ��a�a an� t�e �e�ui�e� 
acc�����ati�n is ��ne acc���in� t� it. 
 

�.�.1 ����a�a���� a�� ��� �� ��ca� ���a��c �����c��� 
 
���� t�e inte�vie� an� ���u� �iscussi�n it �as ��un� t�at� ��� ��e�a�in� t�e l�cal ���anic 
�estici�es� �ee� (��a�i�a���a in�i�a�� Tite�ati (���emisia ��l�a�is) an� ����� (�����s 
�alam�s� a�e ��ie� an� cut int� s�all �ieces. �s� ����e� is a��e� t� a �i�tu�e an� 
c����esse� int� a �lastic �a�. �attle�s u�ine is ��u�e� �n t�e t�� an� it is let t� �i� int� 
t�e �i�tu�e. ��te� t�at� t�e ���le �i�tu�e is �ac�e� ti��tl� an� c����esse� �� st�nes �� 
�eav� ���ects. �ean��ile t�e �a� is �e�t in �a�� ���� ��� a ��nt�. �inall�� t�e 
�ec����se� �i�tu�e is �i�e� in �ate� an� is s��a�e� �ve� t�e tea �us�es. T�is �eci�e is 
c���letel� ���anic an� �as �i�� e��ectiveness �it� n� si�e e��ect. T�is �i�tu�e is use� ��� 
c�nt��llin� �ve�all �ests in �T�. Ot�e� s�ecial �et���s a�e a���te� ��� �a�ticula� t��e �� 
insect �ests ��ic� is �enti�n in ta�le �. �lt��u��� t�ese l�cal �estici�es �e�e n�t ��e�a�e� 
�it�in t�e stu�� �e�i��� st��e� ���anic �e�tilize�s an� �inal �i�tu�e �� l�cal �estici�es �e�e 
��se�ve�. 
 
�nnuall� ��� ��un�s s��a�in� a�e ��ne in t�e ���nin� ti�e nea�l� at � a�. ��� �iel� 
����e�s a�e inv�lve� ��� s��a�in� t�ese �estici�es. 
 
 

Ta�le �. ��nt��l �easu�es ��actice� a�ainst tea �ests at �T� 

����� ������� ��ac��c�� 

���i�s � l cattle�s u�ine is �i�e� �it� ��� l �� �ate� an� s��a�e� �ve� t�e leaves. 
O��anic �estici�e na�e� �lca� is use� a�te� ��unin� 

�liste� �eetle �an���ic�in� �et��� is a��lie� 

�e� ��i�e� �ite O��anic �estici�es �eta��iziu� is �i�e� �it� �ate� an� s��a�e� �ve� tea �lant 
��ic� is ��ll��e� �� �e�sa an� �ic��ite 

��een�l� O��anic �estici�e ��utni� a�te� ��unin� 

�ettle �ate��illa� ���a�in� �c�nee�� �c����� �ee�a�al 

�����n L���e� ���a�in� �c�nee�� �c����� �ee�a�al 

Tuss�c� ��t� �ate��illa� ���a�in� �c�nee�� �c����� �ee�a�al 

�u�s �� �a�ticula� c�nt��l �easu�es 
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�.�DI��U��ION 
 

T�ent� �ne �est s�ecies ���� si� ���e�s �e�e �ec���e� �u�in� t�e �iel� visit �� �T� ��ic� 
is �uite si�ila� t� t�e �esult �� ��ett�i (����) in Teesta �alle� Tea �a��en as �� s�ecies 
���� seven ���e�s �e�e �ec���e� t�e�e. T�e t�tal nu��e� �� insects c�llecte� in �T� �as 
��� ��ile in Teesta �alle� Tea �a��en ��� insects �e�e c�llecte�. T�e nu��e� �� s�ecies 
is ���e in �T� t�an Teesta �alle� Tea �a��en. T�is �a� �e �ue t� �i��e�ences in 
te��e�atu�e� elevati�n� cultivati�n st�ate�� an� �ana�e�ent ��actices. 

 
�i�ila�l�� �eilan� (����) �ec���e� ��� s�ecies �� insect �ests �� tea t�at �el�n� t� �� 
�a�ilies in ei��t ���e�s. ���n� t�ese� �a�i�u� nu��e� �� s�ecies �e�e ���� ���e� 
��le��te�a (�� s�ecies)� �� s�ecies ���� ���en��te�a� �� s�ecies ���� �i�te�a an� �� 
s�ecies ���� �e�i�te�a. T�e �esults in �T� �as �uite �issi�ila� t� t�is� as ��st �� t�e 
�est s�ecies in �T� a�e ���� ���e� �e�i�te�a (ei��t s�ecies)� sec�n� �i��est is ��le��te�a 
(� s�ecies) ��ll��e� �� Le�i���te�a (��u� s�ecies). 
 

T�e stu�� ��cu�ente� t�at ���e� �e�i�te�a (���) �as �i��est nu��e� �� �est s�ecies in 
�T� ��ic� �as ��ll��e� �� ���e�s ��le��te�a (���) an� Le�i���te�a (���). T�is �esult 
va�ies �it� t�e �esults �� ��ett�i (����)� ��� �ec���e� Le�i���te�a (���)� �e�i�te�a 
(���) an� ��le��te�a (���) in Teesta �alle� Tea �a��en. T�e ��st a�un�ant s�ecies 
�ec���e� in �T� �as ���i�. T�is c���es��n�s t�e �esult �� ��ett�i (����) an� �ai (����).  

 
�tu�ies ca��ie� �ut �� ��i e� al. (����) an� �aza�i�a e� al. (����) s���e� t�at Tea ��een 
Lea�����e� is �ne �� t�e �ain insect �ests in tea �lantati�n in �sia. �i�ila� �esult �as 
��un� in t�e stu�� �� �T�. 
 
�ive�sit� �� �est in �T� �as ��un� t� �e ���e �u�in� s��in� seas�n (���.���������) an� 
less �u�in� �inte� seas�n (���.���������). T�is s���s s��in� seas�n �as ���e �ive�se 
c���unit� �� �ests t�an �inte� seas�n. �s t�e value �� � is nea�l� t�� in ��t� seas�ns� it 
can �e assu�e� t�at� t�e c���unit� is �ea�in� t��a��s t�e c���le�. �ince t�e value �� 
evenness in�e� in ��t� �inte� an� s��in� seas�ns a�e nea�l� e�ual� �e can c�nclu�e t�at 
�est s�ecies a�e �uite evenl� �ist�i�ute� in ��t� seas�ns. ���e �ests li�e ������e�a 
a��an�ii� ��e�il����is s�. an� �liste� �eetle �e�e �ec���e� �u�in� ��t� seas�ns. T�e 
�eas�ns ��� t�e va�ia�le �ive�sit� �a� �e te��e�atu�e �an�e� �a�li��t ��u�s� �u�i�it�� 
�ain�all etc. �ve�� ���anis� �as its �an�e �� t�le�ance �� te��e�atu�e. ��en t�e 
te��e�atu�e is �av�u�a�le ���anis�s a�e li�el� t� �e����uce ���e an� �ec��e a�un�ant. 
 

�lt��u��� ��t�� an� �a�ata� (����)� �an (����)� ��an�a� (����)� �a�un an� ���e� 
(����) �e���te� t�at �e� ��i�e� �ite (�li��n����s ����eae� causes se�i�us �a�a�e �n tea 
�lants an� is ���e a�un�ant in ��st �� t�e tea �a��en t���u���ut t�e �ea�� it �as n�t 
�e���te� ���� �T� in ��t� �inte� an� s��in� seas�ns. T�e �ain �eas�n �e�in� t�is �a� 
�e� ���e attenti�n an� ��cus �iven t� t�is �est as it is t�e se�i�us �a�a�e causin� �est. 
���a�in� �� �estici�es (�eta��iziu�� �e�sa an� �ic��ite) is ��st c����nl� ��ne 
ta��etin� t�is �est. ���est�a an� T�a�a (����) c�nclu�e� t�at �e� s�i�e� �ites a�e a�sent 
in tea �a��en �u�in� �lus�in� �e�i�� in �i� �ills.  

 

�a�i�u� nu��e� �� tea �ests �el�n� t� �a�il� ���i�i�ae an� ����ici�ae ��ic� 
�ese��les �it� t�e �in�in�s in �i��i� (���et�i� ����). �ive�sit� �� �ests is ��un� 



�� 

 

�i��e�ent in �i��e�ent seas�ns an� n�t �nl� �ests� �ee�s als� act as t�e li�itin� �act��s �� 
tea ����ucti�n. �cc���in� t� Ka�ai (����) �ee�s als� se�ve as t�e alte�native ��sts �� tea 
�ests. 

 

�s t�e ave�a�e te��e�atu�e �� �la� lies �et�een ������� an� t�e a��unt �� ave�a�e 
�ain�all is ������� �� (���� ����)� �T� �as t�e �est �e�ui�e�ents ��� t�e tea 
����ucti�n (�a��� ����). �ue t� t�e su��icient a��unt �� �ain�all� i��i�ati�n als� �as n�t 
�ec��e a ��i�� issue ��� t�e tea �a��en. 

 

���n� t�e natu�al ene�ies �� t�e �ests� t��ee �i��e�ent s�ecies �� la���i�� �eetle an� 
s�i�e�s �e�e �ec���e� ���� �T�. ��a��ala an� �asu�a (����) als� n�te� t�e La���i�� 
�eetle as a c����n ��e�at�� �� ���i�s an� �cale �nsect. La���i�� �eetles �ec���e� in 
�T� �e�e ��un� t� �e C���inella se��em��n��a�a� �a�m�nia s�� an� �en��ia se�a�ea�a 
��ile t�e la�� �i�� s�ecies �ec���e� �� ��a��ala an� �asu�a (����) �as C�eil�menes 
se�ma��la�a.  

 

���i�s (������e�a a��an�ii) �e�e a�un�ant in ��t� t�e seas�ns (��� in s��in� an� ��� in 
�inte�). �t is als� �ne �� t�e �a��� �ests �� tea at �T� ��ic� �e�uces t�e ����ucti�n. 
Ta��a�a� an� �in�� (����) �e���te� t�at ���i�s suc� �lant sa�� �a��e� �lant ����t� as 
�ell as s��ea� seve�al vi�al �iseases t�e�e�� causin� l�ss �� �ut�ut in a��icultu�e.  

 
Le��ann (����) an� �a�u� an� ���e� (����) �e���te�� �el��el�is �u�s a�e t�e 
sec�n� ��st �a�a�in� �� tea in ���ica. �t �as n�t ��un� in �T�. T�e �eas�n ��� t�is �a� 
�e un�av�u�a�le cli�ate� te��e�atu�e an� altitu�e. �el��el�is ��ei���a �eac�es �ea� 
a�un�ance in t�e �e�i�� ���� �une t� �e�te��e� an� ���ulati�n ��a�uall� �eclines in 
��ve��e� as c��le� �eat�e� c�n�iti�ns ��evail (��i�u�a� an� ��at� ����). T�e 
a�un�ance �� �el��el�is is ���e in t���ical a�eas �at�e� t�an �ills. 
 
�esults �� ��ett�i (����) �eveale� t�at �an� �ic�in� �et��� �as use� ��� la��e� �ests an� 
�estici�es li�e �n��sul��an� Kelt�ane� O�ite� Tata�i�a �e�e s��a�e� in ��a�a an� �la� 
�� �e�al ��� t�e c�nt��l �� s�alle� �ests. �i�ila�l�� �an� �ic�in� �et��� is use� ��� t�e 
c�nt��l �� �liste� �eetles �ut �t�e� c�e�ical �estici�es a�e n�t use� in �T�. 

 
��t �nl� insect �ests� �acte�ia an� �un�i a�e als� �es��nsi�le ��� �u�e c��� l�ss in tea 
eve�� �ea�. �a�i�us �acte�ial an� �un�al �iseases �ave �een i�enti�ie� ��� causin� �a�a�e 
�n leaves �� a tea �lant. ���e �iseases �� tea t�at cause si�ni�icant c��� l�ss a�e �l�al 
lea� s��t� ����n �li��t� �liste� �li��t� ���se��ai� �li��t an� �te� can�e� (Keit� e� al.� 
����). 
 

�s �T� �as �een �e�iste�e� as ���anic tea ����ucin� �state� c�e�ical �estici�es a�e 
c���letel� �anne� �e�e. T�e �e�tilize�s an� �estici�es a�e ���anic t��. T�is ��es n�t 
�atc� �it� t�e �esults ��taine� �� K�i�ala (����). �e ��taine� t�at all t�e �a��e�s in 
��a�a an� �la� �e�e usin� �estici�es an� �as clea�l� in�icate� t�at t�e�e is �u�e use� 
�e�en�enc� �n c�e�ical �estici�es.  

 
���est�a an� T�a�a (����) �eveale� t�at� �iel� sanitati�n �et���� cultu�al ��actices li�e 
�ealt�� sa�lin�s� �i�l��ical a�ents an� �u�ici�us use �� a����c�e�icals an� ��� a�e �ein� 
use� ��� c�nt��llin� insect �ests in ��st �� t�e tea �a��ens �� ��a�a an� �la�. �ut� ��� 



�� 

 

i��e�iate ���tecti�n� use �� c�e�icals is t�e ��st ��e�e��e� c��ice �� t�e �a��e�s. 
�nli�e t�is� ��e�ical �estici�es a�e t�tall� �anne� in �T� an� ���anic �estici�es an� 
�i�l��ical c�nt��l a�e ��e�e��e� ��� �est c�nt��l. 
 
�s �an� as ���� �lant s�ecies �ave �een �e���te� t� ��ssess �est c�nt��l ����e�ties 
(�ac��s�n� ����). �s e��laine� �� �a��a��is�nan (����)� �lants s�ecies ��ssess t�e 
c�a�acte�istics �e�ui�e� ��� an i�eal ��tanical insectici�e an� a�e t�e�e���e ���e 
����isin� ��� use in ���anic �est c�nt��l �����a��es� �e� �lant s�ecies a�e �ein� use� in 
�T� as �ell ��� �est c�nt��l ��ic� c����ises �ee� (��a�i�a���a in�i�a�� Tite�ati 
(���emisia ��l�a�is) an� ����� (�����s �alam�s�. �ee� is a natu�al s�u�ce �� ec��
��ien�l� insectici�es� �estici�es an� a���c�e�icals (��a��ac�a�i� ����). 
 
T�e �iel� an� �ualit� �� Tie�uan�in tea leaves �e�e ��eatl� a��ecte� �� i��i�ati�n 
inte�vals (��en e� al.� ����). �iel� an� �ualit� �ec�ease� �it� inc�easin� i��i�ati�n 
inte�val. �ut �T� �as n�t �iven ��i�� i����tance in i��i�ati�n. �T� is �ull� �e�en�ent in 
natu�al �ain�all.  
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�.��ON��U�ION �ND R��O���ND�TION� 
 
�.1 ���c������ 
 
�lt��et�e� �� �est s�ecies �el�n�in� t� si� ���e�s an� �� �a�ilies �e�e �ec���e� in �T�. 
��st s�eci�se ���e� �� �ests �as �e�i�te�a. ���i� �as t�e ��st a�un�ant �est in ��t� 
�inte� an� s��in� seas�ns. ��un�ance �� �est s�ecies �as ��un� t� �e ���e in s��in� t�an 
�inte�. ���e �ests �e�e �ec���e� �n t�e �us�es nea��� ��a� ��ile nu��e�s �� �ests �e�e 
less un�e� t�e s�a�e an� unt�uc�e� a�ea.  
 
�T� �as ��un� t� �e c���letel� ���anic. �ence� n� an� c�e�ical �e�tilize�s an� c�e�ical 
�estici�es a�e �ein� use�. �suall�� �s� ����e�� cattle�s u�ine� ��tanicals suc� as �ee�� 
Tite�eti� ����� a�e use� t� �ill �� �e�el t�e �ests. ��e�uent s��a�in� �� ���anic �estici�es� 
��unin� an� �ee�in� a�e ��ne t� �e�uce t�e �est in�estati�n.  
 
 
�.� R�c������a����� 
�� �a��e�s an� �iel� ����e�s s��ul� �e ���vi�e� �it� ��e�uent t�ainin�s an� s��ul� �e 

�a�e a�a�e �� �ests� t�ei� �a�a�e �atte�ns an� �ana�e�ent ��actices ���e 
e��icientl�. 

�� ���e ��e�uent s��a�in� �� ���anic �estici�es s��ul� �e �e�����e� �u�in� �a�� 
seas�ns as ���e nu��e� �� �ests �e�e �ec���e� �u�in� s��in� seas�n. 

�� �i��e�ent ��tanicals can �e use� t� �ill t�e �ests. �lte�native �lant s�ecies s��ul� �e 
i�enti�ie� an� s��ul� �e use� al�n� �it� t�e ��tanicals �ein� use� cu��entl�. 
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��������������������������� 
 
��.� �� ��u t�in� t�e �ana�e�ent ��actices a��lie� ��� �ests in ��u� �a��en is 

a������iate� 
a)� �es �����..    �) �� ����� 

 
��.� �� ��u �ave an� i�ea a��ut ���� 

a)� �es ����.      �) �� ���� 
 

��.� ��� ��ten �� ��u c�ec� t�e s�il �ualit� �� t�e �a��en� 
��������������������������.. 
 
��.� ��� ��ten is ��nit��in� �ein� ��ne� 
��������������������������. 
 
��.� ��� �� ��u inv�lve �u�in� ��nit��in� �� t�e �a��en� 
�������������������������� 
 
��.� ��e ��u �acilitate� �it� t�ainin�s �� t�e ���ice� �� �es� ��� ��ten� 
�������������������������. 
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����NDI� �II 
 

                         
            
        
 
 

           
 
        
 
 

          
 ���t� ��. ����e�s ��e�a�in� ���anic �estici�es ���     ���t� ��. ����e�s s��a�in� �estici�es in tea �a��en 
s��a�in� 

���t� ��. ��an�e� ���anic �e�tilize� i����te� 

���� �n�ia 

���t� ��. L�call� ��e�a�e� ���anic 

�anu�e 

���t� ��. �nte�vie� �it� ���ice sta�� ���t� ��. �nte�vie� �it� �iel� ����e�s 



�� 

 

     
 
���t� ��. ��llectin� insects    ���t� ��.Tea �us�es in �T� 
 

 

     
 
���t� ��. Tea �a��en a�te� ��unin�    ���t� ��. Leaves �a�a�e� �� �ests in �T� 

 

     
 

���t� ��. �ee�s invasi�n in tea �a��en �� �T� 
 
 
 
 

 


