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Tea in Ceylon and 
South India 

A Report by F. R. Sanders, District Agricultural' Officer, 
Tanganyika Territory, on a visit to tea estates and 

experiment stations in Ceylon and Southern India. 

Tlie followiiig tea districts were visited :- 
OBYLON. 

ICnndy ... ... ... Elevation !2,500.3,500 fest ... Newar Eliya ... , 6,000 
HOUTH INIJIA. 

... Anim~illains ... , 3,500-4,500 „ 
; Kunnn Devnns ... ... , 4,000-6,000 „ 

Nilgiria Wynuad ... , 3,600 ,, 

RAINFALL. 
z. Tlie following figures give tlie rainfall, in inclies, 

of various tea estates in the above distActs:- 
' ESTtITB. . , 

In  each district there are considerable differences in the 
annual raitifall of estates; for exatnple, estates I and 2 
in tlie above list a r e  within forty tniles of one another; 
estate 2 experiences a lieavy south-wesr tnonsoon while 
,estate I is slieltered frotn 'tlie soutli-west and gets the 
'nortli-east monsoon tnore severely. I t  is tiot tlie amoupt 
of rainfall that is tlie itnportant factor but its distribution 
througliout tlie year. The tninitnutn under South Indian 
conditions is considerecl to  be 55 t o  60 inches per annutii,. 
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SOILS. 
3. The acidity of the soil is aii iiiiportaiit factor. The 

tea bush grows well in soils of Ph 5 and 6, tlie vigour 
of its growth is reduced under conditions of decreased 
acidity and fails completely uiider neutral or  all- ,a I' ine con- 
ditioiis; under coiiditions of acidity greater thaii Pli 5 
the rate and vigour of its growth is agaiii decreased. 

4. Dvai1tage.-Almost invariably steeply and fairly 
steeply sloping land lias to be dealt with, conditions under 
which tlie loss by wash is lilcely to be considerable. The 
basis of the drainage plan is to provide sufficient drains 
to lead away excess water which, in tlie event of heavy 
storms, cannot be absorbed by the soil. I t  is usual to 
have tlie inain drains running directly down tlie slope; 
if possible these are cut down a natural gully. Subsidiary 
drains are led iiito these inain drains; these are nsually on 
the coiitour, and Iiave a fall of only about I in 40. In  
tnany cases silt pits are dug in the trencli as a tneans of 
reducing loss by wash. 

5 .  To prevent erosioii as much as possible, iii certain 
cases Pasl>,alu~~z dilatatz~rit is planted along the edges of tlie 
main drains, and Iiedges of Teplzrosia cafhdida or  Clitoria 
cajaitifolia may be planted on the upper edge of tlie sub- 
sidiary drains; tliese hedges are uprooted wheii they 
becoiiie woody. 

6. Tlie subsidiary drains are cleaiied out at intervals 
and the soil tlirown above tlie drain; tliis tends to form 
terraces. 

7. Terracing of steeply sloping land, tliough not a 
general practice, has been done in a few instances in 
Ceylon. The terracing was done at the time of clearing 
and was confined to old coffee lands which had passed out 
of cultivation. The followiiig is a descriptioii :of the 
terracing method used on a partitular estate together with 
the results obtained: No actual drainiiig was done. Tlie 
hillsides were contour trenched, the vertical distance be- 
tween,tlie trenches being 10 feet. The treiiches were level, 
tlie soil reinoved froin them was thrown above and foriiied 
into a bund. Where stone was available a buiid was 
made 18 inclies above tlie liiie of the treiicli aiid tlie soil 
thrown above tliis. I'epl~rosia car~dida was plaiited oii the 

buiid for tlie purpose af biiiding the soil aiid was lopped 
periodically. The less steep land was dealt with by contour 
trenches alone. Tlie opening of land by tliis inethod cost, 
incliiding cost of sked and planting seed at stake, Shs. 
770/- net acre. Tlie rainfall oii tliis estate is IOO inclies. 
aiiii tlie .inaximuin daily raiiifall hekl by the , .  , terracing , so 
far lias been : - I 

... , 

A five-acre clearing planted under tliis systein yielded 
676 111. per acre wlien four years' old. 

8. Citcliiiieiit pits ' or trenclies (12 X 1 ' X  I$ ft.). are 
soinetiines made between tlie rows of tea for prevention of 
soil-erosion ; tliese besides Iiolding , up the, escess' ivater 
serve to aerate tlie soil. Where possible they are' dug 
across the slopp. The pits Glieii filled are 'either cleared 
aiici tlie soil spread arouiid tlie neiglibouring tea bushes 
or fresl~ pits are dug. . , , 

CULTIVATION. 

g. Wliere tlie area to be plaiited coiisists of freshly- 
clearetl jungle, notliiiig ~ t l i e r  tlian lioling is done, biit a 
,grasslaiid cleariiig is usually diig over. Wlien tlie clearing 
is to Be plaiited witli badcet qr stuinp plants, lioling is done 
as' , , loiig a s  possil~le.pr~viously to plitntingg wli,en seed.:qt , ,  , 
stalce is the iilethod adopted, tlie land is deep:forlced. 

10. Deep ciiltivation is done usually after prtiiiing, 
eitlier by forbiiig or by iiiamoti diggiiig. During tlie 
period tlie tea is in pluckiiig, xveeding kti(l eiivel&pe fork- 
iiigis doiie; Cover crops wliire growii are l>cisiied beiiiiid 

. , the fork. , ,  , 

11. Tlie systeiii of catcliiiieiit treiiciies is, of Course, 
a furilier ciiltivatioii arid is considered to b- very beneficial 
in its effects. 

12. No cultivatioii is done during the iiioiisooii iii order 
to  ininitizise tlie loss by erosion; weediiig dltring t l ~ s  
period consists of Iiand-pulling. 
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MANURING. 

13. Tlie inanuring'of tea is developed to a liigli degree 
both in Ceylon and South India, altliough tlie Iise of the 
types of artificial fertilisers and the time of their applica 
tion differ in the ttvo countries. Tlie following are gcneral 
notes on tlie effect of nitrogen, phosplioric acid and potasli 
on tea : - 

Nitrogen.-This is the cliief factor in producing and 
prolonging vegetative growth. Unless nitrogenous 
inanures are tised it is only rarely that inaiiuring will 
increase production. In escess, however, or when not 
balaiiced with phosplioric acid or potasli, they iiiay lower 
quality and resistance of the bush to pests aiid diseases. 

Pl&ospltoric Acid.-This is seldoin of mtich value for the 
tea crop wheii used alone. When used with nitrogen tlie 
increase is above that whicli nitrogen alone would give. 
I t  protiiotes root growtli, lience its value in young and 
freslily pruned tea. It liasteiis maturity and tends to cause 
the plant to  complete its life cycle rapidly (iiiil~ortaiit wheii 
dealiiig with seed bearers). Escess ol  phosplioric acid 
inay lead to wooditig up and early floweriiig and iiiay 
cause an increase of liard stallc. 

Potas1z.-This seldoin gives an increase of crop wlieti 
iised aloiie btit as an additioti to otlier manures it ofteii 
leads to increased efficieiicy of the other constitueiits of 
tlie inatiure applied. I t  lengthens tlie period of vegetative 
growtli, i.e., gives a longer flusliing period aiid lielps uii- 
pruned tea to contiiiue flushing. I t  may increase resistance 
to disease. I t  Iias a l~eneficial effect on carbon assimila- 
tion. 

14. It is essential that nitrogeii, potasli aiid pliosphoric 
acid shotild be present in tlie correct l>roportioii, if tlie 
tnaximum benefit in growtli and yield is to be obtaiiied. 

15. Tlie application of tnatiures takes place iti  relatioti 
to tiiiie of prtiiiitig, the inixture applied at priiiiitig time is 
referred to as the pruning mixture; stibsequent applica- 
tions within the one pruning cycle are referred to as 
general mistures; tlie latter are applied a year or 18 
inonths after pruning. 
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.76. Prunittg 9izixtz~res.-These should consist of quickly 
available nitrogenous aiid phosphatic manures, to give 
impetus to tiew growth of both root and shoot. In Ceylon 
the pruning mixture is ustially applied a month before 
pruiiing; tlie practice in South India is to apply the 
mixture at or only jtist previous to pruning. 

Examples of pruning mixtures:- 
(n) Prunine ovale tliree Years : . , - 

Crouudnut Poonac ... 60 1b.1 ---. 
Sulphate of Ammonin 80 V 1 Nitrogen 30$ Ib. 
Nitrate of Soda ... 36 ., providing Phosphate 38 ,, 
~ t e a m e d  Bone Meal 160 „ J (Potash ... 30 „ 
Nitrnte of Potash ... G0 ,. per acre. 

376 1b. per aore. - 
'(b) Pruning cyole tbree yenrs : . 

Groundnut Poonac ... 60 lb. 
Nitrate of Soda ... 30 ,, } { Nitrogen 17 lb. 
Sulpliate of Ammoniib 60 „ providing Phosphate 23 ,. 
flnnn. Sui~ernhosuate 60 ,. Potnsh ... 20 „ 
Nitrate of ~ o t s s h  ... 40 ;; 1 p e ~  aore, - 

220 1b. per acre. - 
(C) Pmning cyole four years : 

Groundnut cake ... 
Oonc. Superphosphate 
BloodMenl ... ... 
Nitrate of Potnsh ... 

, „ Sodn ... 
Bplios pliosphnte ... 
Piuli gu~bno ... ... 

I 100 
80 :: 1 { Nitrogen 48 Ib. 
60 „ providing Phosphate 76 
70 .. Potash ... 16 „ 

600 Ib. per aore. - 
(a) and (b) are exaiiiples of iiiixtures used in South India, 
(C) of a mistnre iised in Ceylon. Froin exainple (C) it 
will be seeti tliat in Ceylon the pruning mixture consists 
of both quick and slo\v acting manures and that the appli- 
cation is considerably Iieavier. The Tea Scientific Officer 
i n  South India coiisiders tliat an application of manures 
supplying the follo~ving is sufficient:- 

Nitrogen 20 Ib., phosphate 20 lb., potasli 20 lb. 

17. Getteral Mixtzlrc.-Tlie object of applying tlie 
general iiiixture is to encoiirage increased production of 
leaf tliroughout tlie period of tlie prunitig cycle. Eacli 



year froni priinitig tlie atnount of nitrogeii in tlie mixture 
sho«ld be increased'and tlie phosphate conteiit decreaced, 
in sorder to force the fluch ratlier tlian the flower. The 
mixture ic applicd at intervals of 12 to 18 inotitlisdepending 
largely on tlie lengtli of tlie pruning cycle. 

Exainples of general mixtitres : - 
(x) Gmundnut Poonac ... 100 Nitrogen GO lb. 

Sulpliate of Ammonia ... 160 Pliosphate 40 „ 
Stenmed Bone Moa1 ... 150 „ providing Potasli ... Y6 „ 
Miyiate of Potasli ... 60 „ per ticre. - 
. . '  . 460 lb. por ncro. 

! - 
' . ,  

(b) Muriate of Potasli ..:'T0 lb. 
Snlphate of Ammonia ;... 100 „ 'Nitrogen 60 1b. 
Nitrate of Soda ... ..; 125 „ 
Oonc. Superpliospliate ... 100 „ Potasli ... 36 ,, 
Groundnut onke ... ... 105 ., 8 per t~ore. 

. 
. . , , 6OÖ lb.,per iicrc. ---- 

P 

. . . . . 
. (C) Fish guano ... ... ... 200 111. 

Sulphate of Amnionii~ ... 40 „ Nitrogen 29 Ib. 
Nitrate of Potnsli ... ..; 50 „ 
Conc. Supecphosphata ... 60 „ Potash ... 10 „ 
Muvir~te of Fot~rsli ... 20 ,, lieis aore. 

340 lb. Der acre. -- 
, - 

, (d) Castor oake ..I ... 160 

Wliale guano 
Blood Mehl ... 
Steamcd Bone 

- , , : , 8 I 

". , 1;000 Ib. , ,  . -- 
P 

> ,  rJi4>?.0f ??taati, .:T, 9P ., 

Ekaiiiples (a) and (I)) are froin Soutli India. Examples, 
(C) and.(d> are frotii Ceylon. In a four-year pruning cycle, 
two,applications of the geiieral mkture inay be made. 
The Tea Scieiitific Officer of the Soutli Indian Planters' 
Associatioii is of the opinion that a general mixture em- 
ployed for tlie inanuriiig of good tea sliould consist of 
Gie equivalents of 40 to 45 111. nitrogeii, 25 Ib. phospliates 
aiid 25 111. potasli. It is iiiiportatit to iiote tliat sulphate 
of aihiiiotiia tends  'tv maintaiti tlie icidity of '  th& soill 

18. Grccrc ntaisttriii.d.-Green tiiatiuriiig refers generally 
to tlie use of legutiiii~ous plaiits but it includes tlie use 
Iäs 'tiiatiiire of iiiy vegetation. It is esteiisively eniployed 
in Ceylon , and . Soutli India as a source of billlc nitrogenous 
tiiatiiires. Green crops einployed as inanures may be 
divided itito tliree groups : - 

(a) Cover crops, e.g., lirdigofcra ciidocapltylla. 
Ceistrosciiia fitibcscerts. 
Oxalis spp. 
Dcs?izodizcna spp. 

Itidigofera is esteiisively grown in Ceylon botli as a pro- 
tectioii against wasli and as a tnanure. Centrosema has 
a tendency to clitnb iiito tlie tea busli. The getieral 
practice in Ceylon is to fork in alternate rows. 

(11) Seiiii-pbrmanetit slirtil)~, c.g., Tcpltrosia ca?tdida. 
1 , '  Crotalavia striata, 

, Clitoria cajoiiifolia. 
'Tlie two firct iiatned are ]ii iilore getieral use. , Plaiitiiig 
is at ititcrvals of ro to 12 feet betweeti tlie rows of tea. 
I t  is tlie.practice to lof, at a Iieiglit of,aboiit j feet and 

. . to bury tlie loppings. After a period of I to z yearstlie 
I~uslies are uprooted. Clitoria daja?zifolia is iised occasion- 
.ally as a contour liedge above a draiii for tlie purpose of 
biiiding tlie soil. It is lopped frequently ito a lieight of 
13 to 2 feet alid u1)rooted when it becotnes woody. 111 
all cases lopping is done jiist previous to seediiig, in order 
to get tlie iiiasimuiii beiiefit froin the crop. 

i , , 

(C) Perinniietit Sliacle Trees : i l lb in ia  ~i~tolzccai~a. , ; I Albinria s$pulata 
Grcvitlca robtuta. , , 

I 

I Eqithrircn litkospcvma. 

i , , 
Glyricidia iizacalat~., 

I 
Tlie atiiouiit of grceii matiure obtaitied froin tlie first tliree 
mentioned above ic c~i~fitiecl to leaf fall. Erytliriiia and 
Glyricidia are lopped to a lieiglit of sis feet and lcept at 
tliat lieight by siibsequetit loppings (two to tliree times 
Per year according to rate of growtli). Tlie loppings are 
stripped of their leaves atid the latter are forked in. 
Erythritia and Glyricidia are in inore general use in Ceylon 
tlian in South India. 
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t o  tlie soil (tlie Cover is an iiiil>ortaiit point in a new 
clearing3. , In one area in Soutli India a "paii" of clay 
exists at a deptli of 3 feet in grassland and in order tb 
break tliis Red Guiiis (Eücalypttu robirsta) are planted 
quite closely, 6 to 7 years before tea is plaiited. Theseare 
also an,iinportant source of fuel. 

28. 4 graq~land clearing , is ustially forlced befhre it is 
holed and planted; a jiingle clearing is only lioled before 
planting. Tlie pits are dug 2 to  3 moiiths before the time 
of planting in order to allow o f  weatliering; tlie pits are 
roughly ,I foot Square by I+ ft. deep; pits for supplies 
a re  larger; . 2  X 2 X 2 ft. , , , 

29. Tlie distatices of planting vary with (a) the soil- 
on really good soil 4 X 4 ft. is recointnended; @) type 
of land-on flat land and good soil 4 X 4 ft., with similar 
soil conditions 011 steep land 4 X 3.; ft.; (C) pruning cycle 
-althougli no' t so iinportant as tlie previotis points it 
sliould be Korne in mind. 

PLANTING. 
30. Foitr iiietliods of plaiiting are einployec1:- 

, , 
(a) gasket p1ants.-Iii using tliis tnetliod it is necessary 

tq'ensure that tlie soii is paclied tiglitly iniiiiediately 
, , ., . ttiider , tlie basket aiid in siifficient aiiiount to bring 

the surface of tlie baslcct up to  tlie level of tlie 
surroundiiig soil. In soiiie cases tlie baslcet is , , 

placed in tlie iniddle of the pit and the soil pailced 
aroiind. Aiiotlier tnethod is to place the basket 
against the lower side of tlie liole; by so doiiig tlie 

' , , soil can be paclced rnore etiicieiitly around and 
, . under tlie basket. Baslcet plants are put out i~ i to  

tlie clearing at 6 inoiitlis old', tliat is, at the com- 
meiicemeiit of tlie iiioiisoon. . , . , 

(b) ~tzwips.-~lie nursery plaiits at eitlier 1.i or 2 years 
are ciit down to 2 iiiclies as tliey are renioved from 
tlie nursery. If tlie plant5 are cut down several 

. , days before reiiioval to tlie cleariiig, biids arising 
. , be10,w tlie pruning cut are lcuocked off. ili transit. 
, . In tnaiiy cases tlie stutnps are dipped in 9 solutioii 

I , , of cow manure. 
(C) Transpla?atcrs.-This tnetliod is not used generally. 

, . Where tlie nurseries are cluite close to the clearings 
' 

ii is considered satisfactory, but vvhere a great deal 

11 
:.. ,., , ,of tratispbrt , is involved tlie ,soil is liable td be 

shalcen off. t 
, ~ 

, , 

(d) Sced at stake.-When thic rnethod is ernployed the 
seed is gertniiiated and tlien.platited in tlie clearing, 

'usually~ two at  a stake ind at a depth of 2 inches. 
This system is «sec1 0x1 patna lands in Ceylon. ' , I n  

L South India, for this inetliod tlie seed is not received 
at tlie. correct titiie from the.seedkafdens.in"North 
India. Oiie estate in Soutli India favoured this 
inetliod atid planted out iti Febriiary witli success. 
(The rains start iiilate MayJ , , ,  , ,  

31. A certaiii atiiouiit of selection of platits is practised 
wlien traiisferritig tlie platits fiom tlie nursery. All,weak 
plants and t l i ~ s e  liaving'twistecl tap roots are discarded. 

32. 1x1 every case sotne sort 'of teinpora~y'"shade i s  
placed round tlie youtig plaiitg in t h e  clearing; bracken 
or fern of sonie kitid.is generally iised. , 1 . , _ .  

, , .  8 . , ' < ,  , , < I  

, , SHADE. 

33. Usually bot11 teiiiporary aiid permanent shade are 
planted, at tlie saine time as tlie youiig tea plants. In 
cleariiigs on wind swept grassland at higher ylevqtions, 
belts of Acacia dcalbata are planted a t  an earlier date to 
afford protection. SIie tetnporary shade consists usifally 
of legui~iinous platits such as Tcplcrosia spp. or Crotalaria 
spp. tliese grow qiiiclcly and give a light sliade arid, in 
addition tliey are lopped, tliiis providitig green manure. 
The am6unt of such sliade must be regiilated: 

: , m  

34. Grevillca robi4.sta is inore generally nsed as aper-  
maneiit sliade escept at tlie Iiigher elevatioiis. . I t  lias the 
advaiitage of beiiig , easily raised froiii, s eed~  ,and , grows 
quite.rapid1y in tlie clearing. I11 soine cases Grevillea, as 
tlie sole permanent sliadeiii iiiature tea is not considered 
gaod inainly becatise of its tendeticy to "go up" rather 
tliail spread. This is reinedied in inany cases by topping 
at 20 to 25 feet wlien tlie tree lias reached a diweter  0k.g 
i~~,clies at that lieiglit; it tlien spreads well. Under such 
circutnstances its bratiches can be thiiined ,out easily , , ,  > : I  if 
the sliade subsequently becomes too dense. 



35. Albizsia molicca~ta and A .  stipzrlata are also itsed 
but are less easily established. 

36. In Ceylon, Erytlwitta lithospcrnta and Glyricidia 
~Ftactelata are used as sliade. These grow well up to an 
elevation of 4,000 feet, and Grevillea is itsed in addition, 
but inore as a windbreali than as a sliade tree (as in Soittli 
Endia). I t  is a geiieral esperierice that Erythrina cloes 
not do well in exposed l>osilioris; this also applies to 
Grevillea at the Iiigher elevations (6,000 feet). 

37. At elevations greater tliaii 5,000 feet Acacia 
dect~rrcns and A .  dealbnia are einployed as shade trees; 
tliese have tlie disadvaiitage of Iiaving a large aiicl shallow 
root System. 

38. Lcitcena glaacn and Cassia didytttobotrya, botli of 
the slirub type are plantecl at the higlier elevations (5,000 
to'6,ooo feet). Tlie latter fortns too dense a busli and tlie 
sltade is not sufficiently higli. 

39. TIie follo\ving are planting clistances of Grevillea 
and Erythriiia alternatiiig in the rows iii inature tea fielcls 
on several estates at elevations froin 3,000 to 6,000 feet :- 

Rows 50 feet Iiidividuals 20 feet. 
9 ,  36 „ 3 ,  36 „ 
,, 45 „ ,, 18 M 

, 50 ., ,, 20 M 

Tcplirosia spp. alid Crotalaria spp. are also planted to give 
a iiglit shade in aclditioti to proricliiig green tnanure; 
usually this is doiie wliere Erytliriiia is not planted. 

40. Tlbe advalltages of sltade in thc propcr degrce are 
tlzat it- 

(a) affords protection against the suti; 
(b) affords protection against winds and frosts; 
(C) reduces evaporatioii from the soil; , 
(d) provides soil inulch; 
(e) averages tlie crop througli tlie year. 

Tlbe cffhct of  shade oft inade tca.-Teas growii under un- 
sliaded conditiotis generally sliow more tip; the liquors 
are light ancl tliiii but are more pungent and brisk than 
tliose growii utider shade. During periocls of heavy rains, 
in 'sliaded tea there is a tendency towards rank growtli, 
and unshaded tea is tlien miich sunerior. 

41. Generally, Iicavy shadc has an adverse effect on the 
quality of the tea produced. 

1s 
PRUNING. 

42. Tlie first applicatioii of a knife to tea newly-estab- 
lished in a clearing, or as supplies in old tea, is referred 
to as "toppitig" or cuttiiig across. It consists in the 

I cuttiiig back of tlie centre stein or stems to a low level, 
I varying betweeii two aiicl teil itiches, with tlie idea of 
1 forciiig lateral growth aiitl so  obtailiing a low spreading 

1)usIi. Tlie period 1)etween traiisplaiiting and "topping" 
varies witli the rate of growth. 

43. Tlie followiitg are tlie varyiiig metliods eniployed in 
dealiiig with yourig tea oii estates in Ceylon and South 
India : - 
Estnteqc. ]Alt. in ft. I Dfethod 

. ,  , , ' ,  

1 . 
~ n t . 1 ~ ~ .  

, . 
2 

Lht. 7QN. 

3 
L%ti 1O0NN. 

. , 

4 
hati 10'N. 

5 
Lnt. 10°N. 

G 
Lnt. 10.N. 

3,000 

'6,000 

3,500 

4,000 , 

4,500 

4,000 

, , 

~t I1 to 18 montlis from planting, depeqding &I 
tlie vigour of the hush, the hush is toppqd to 4 
inches. On9 year later i t  is topped again a t  9 
iiiches. Then i t  Comes into the normal pruning 
oycle ~vhioli in tliis oase is 2 years. 
Two-and-a-half year old stumps are planced 
out. After a furtlier 3 years they are toppsd to 
8 inohes, and then tipped to 5 inolies above t h i ~  
cut. Tiie first normal pruniug out is made.3 
inohes above tlia topping out. The pruning oyole 
in tliis case is 4 years. 
Stumlis or  basket plants are plaiited out nnd 24 
to 27 montlis later they are topped to 4 inohes; 
9 months lnter tipped to a height of 30 inobes, 
After a Eurther 9 mouths they are pvuned to 5 
iuches above the topping out aud brought into 
tipping 3 montlis later. 
Seed at stake. At 18 months topped to 18 ioohes 
(if a good sprend is ohtained at  this level the 
8entre istnkeu lomei). I t  is then tippid 4 inohes 
above this aud brought into pluoking. If no 
hranctiing has occurred topping is done a t  12 
inclies. 
Stumps. Topped h a o k ~ o  10 i n c h e ~  2 years f v ~ q  
piitting into the olearing. One year later out 
noross at 15  inohes if any advantago in spread 
of husli obtnined hy so doing, otherwise a t  12 
inches. ' Tipped and brought into pluoking. 
Stumlis. 18 months from plauting in the olear- 
ing single stems topped to 2 inohes but ndvantage 
is tnken of any spread thst  may he obtaiqed up 
to a height of 18 inohes. 
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doing so tlie Octol~er-Noveiiiber fliish would have .been 
lost over half tlie estate. In tlie case meiitioned iii para- 
grapli 50 tlie flusli over the correspoiiding period in the 
instance of tlie 4-year cycle wo«ld be practically negligible. 

52. In Parts of Ceylon wliere tlie rainfall is well dis- 
trilmted aiid a heavy inonsooii is not esperienced, prutiitig 
iiiay I>e dolle at any period of tlie year. 

53. Pruiiiiig ciits shoulci slope towards the centre of 
tlie busb. The pruiiings are iisually placed between 
alternate rows 6f biislies and wlieii the leaves drop off 
tlie pruniiigs, tliese are forked in or  left as a inulcli. The 
sticks are usually retnoved. Occasionally the entire 
pruiiings are I>urieci in treiiclies between tlie rows, biit tliis 
is not dotie if steiii diseases are present. 

TIPPING. 

54. Tippiiig coiisists iii tlie brealciiig back of the first 
iiew slioots aiter l>ruiiiiig to a definite level. Tlie tippiiig 
Iieiglit is fised by talting 4 to 6 iiiclies above the priining 
ciit oti a central brancli; tlie reinaiiider of the buch is tlien 
tipped to tliis level. 

55. I t  is usual to Lip witli the best gang of pluckers 
in order to get a good shal~ed busli. In maiiy cases the 
tipping is done parallel to the slope of tlie Iiill; in a few 
cases the tippiiig level is horizontal, 1)iit tlie latter tnetliod 
inaltes pluckiiig difficult Iroiii tlie lower side of the busli. 

56. The tiine elapsing between pruning aiid tipping 
varies. Generally spealcitig, at bet\\.eeii 2,000 and 4,000 
feet altitude, tlie biislies are ready for tippiiig approx- 
iinately 3 inoiiths after pruning, aiid at 5,000 to 6,000 feet, 
5 montlis after pruiiing. Tlie tipping gang is piit into the 
field wbeii about 60 per cent. of tlie bushes are ready. 
Tipping sliould 110 done before tlie slioots becoine woody 
or else breaking back is difficult aiid ltiiives Iiave to be 
used. 

57. Tlie effect of tipping is to force into growth the 
buds ininiediately 1)elow tlie point of brealcing back. 

58. Tlie secoiid tipping, a inonth or  six weelts later, 
brings tlie "secondaries" to tlie level. 
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PLUCKING. 

59. f i t c  plucking consists in taking two leaves and a 
bud. M e d i z ~ ~ ~ i  plucking consists in taking two.leavec and 
a bud togetlier with half tlie third leaf. Coarse plucking 
coiisists in takitig three leaves aiid a bud. Witli fine pluck- 
itig a low yield oiily, but a good quality tea, is obtained. 
Coarse pluclting gives a Iiigli yield of poor quality. 

60. I t  is usual to pluck to orie leaf al>oye tlie "fish" leaf 
4 id  to Iceep the biisli free of "banjhi"; if'tlie latter is not 
clone'tlie flusli fails as a result of "choking" with coarse 
leaves. ("Baiijlii" is a leaf togetlier witli a stunted bud; 
tliis iisually gives iio fiirtlier growth). 

61. The Period elapsiiig between pliiclciiig rounds vayi'es 
witli elevatioii, rainfall, "jat" of tea ancl soil conditiotis. 

62. Tlie qiiaLity of the leaf depends on the rate of 
growtli .arid on .the type of plitckirig. The  best quality 
of leaf is plucked in tlie period of slow growtli (that is, 
January, February. ancl March). 

63. Tlie pluclced leaf is picbed over beiore witheriiig 
and all coarse leaves aiid stalks are removed. 
" . 6 4 . ' ~ l i e  'lesf is. seilt to  the factory at iioon and again 

ip tbe evening. In soine cases tliree titnes claily. I t  is 
essential for the leaf to arrive at tlie factory in an unbruised 
and unlieated coiidition. 

. 6 5  Baslcets are used a s  receptacles for tlie pluclted 
lerif, cloths. are .not allowed as tlie leaf Becoiiies Iieatecl 
4nd bruised wheii tliese are used. 

66. The quality of leaf falls off the fiirtlier froiii tlie 
bud. The stalk, particiilarly below tlie secoiid leaf, is of 
poor quality, 'so that the inclusioii of tlie tliird leaf tvitli 
the accoiiipaiiying stalk considerably reduces the avera'ge 
quality. 

, , 
67, Close pluckiiig towards tlie end of the pruning 

cycle . gives . the thiclcest and tnost piiiigeiit liquors 

MANUFACTURE. 

, L  681 Tlce factory.-~he position of the factory slioiild be 
such that it receives the inasiintiin advantage froin the 
prevailing' a i r  moveineiits, so tliat a good natural wither 



may be obtained. Otlier iinportai~t factors are tliose of 
transport aed water supply. , , , , 

, , ' General plali. ' . : , ,  . ,  

69. The groiiiid floor is divide. iiito- 
, ,  , 

(I) Rolliiig aiid feriiieiiting rooiii : 
(2) Firiiig rootn; 
(3) Siftiiig aiicl packin& rootn. 

The withering lofts are al~ove. On a number of estates 
in Sotitli India oiitside witlieriiig slieds are used when a 
goocl natural wither is obtaiiiable. 

, 70. The witlieriiig lofts are coiistriicted on either side 
of a central inising cliainher \vliicli is iininediately above 
tlie driers, so that, \vlieii the atinospheric coiiditions are 
such tliat a good natural witlier cannot I)e obtained, a 
systein ofi artificial witliering iiiay I>e eiiiployed. Tlie 
liot air is drawli tlirougli tlie lofts frotii tlie central cliamber 
by fans. 

71. Any systein of artiiicial witlieriiig inust allow of 
perfect control. 

72. Witlicri~~g.-A tiitnral wither is p&feried to that 
obtaiiied artificially. The cxtent of tlie iise of the hot 
air varies witli tlie, time witliin wliicli it is coiisidered 
necessary to obtain a witlier atid, in addition, witli the 
amount of witlieriiig space available. 

. 73. ,Tlie leaf is spread evenly oii racks in the withering 
loft or shed, at tlie rate of 11h. green leaf to 12 to  15 
sqtiare feet; in a few iiistaiices g Square feet is cotisidered 
sufficient. TIie racks c~nsisl  of opeil ineslied jute Iiessian 
or wire netting stretched over a wooden fraine. The wire 
nettiiig is used a great deal oii accourit of the uplceep being 
far less tliaii that of liessian; tlie general opinion, liow- 
ever, is tliat tlie hessiaii gives tlie inore eveii witlier; wlien 
wire inesli is used tlie leaf tip Iiangs tlirough and is 
Withered iiiore rapidly thaii tlie rest of tlie leaf finally 
becoinitig dry and powderl, and lost in rollitig. A very 
fine wire inesh wotild get over tliis difficulty. 

74. There are two processes involved during witliering, 
the, 105s of water frbiii tlie leaf (physical ivither) and the 
brealidowii of the tannin coinplei to astringent tannins 
(clieiiiical withe'r). Tlie theinical action 6nly"occurs wlieii 
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tlie tiirgor of tlie cells Iias beeil reduced to a certain point 
(roughly correspoiidiiig witli a 70 per' ceiit. wither). 

75. Tlie ideal witlier is obtaiiied when tlie tiiiies of cotii- 
pletioii of tlie pliysical ayid clieiiiical withers coincide 

76. Tlie esteiit of tlie wither aiiiled at varies from *50 
to 55,per tent. in Ceylon, and in Soiitli Iiidia 53 to 62per 
cent. Tlie lower figiires in eacli casalrepresent a"hard" 
witlier, aG5 per ceiit. witlier is coiisidared a "soft" witlier, 
60' per ceiit. being "liglit.";Tlie figtires given for the 
"hard," ''soft" aiid "liglit" withers are soiiiewliat relative: 
conceptioiis of these teriiis in respect o f  percentagc of 
ivither vary. 

77. Tlie speed of the cheinical actiol'i depeiids oii 
teinperature niid is 'aliiiost eiitirely . iiidepeiident of the 
degree of Iiuiiiidity, so tliat utider natural conditioiis the 
clieiiiical witlier talces longer at tliehigber elevations. 

' 78. On: ~ieiglil~ouring~estates.at tlie Caiile altitiide wliicli 
were8 visited, the tiiiie coiisidered tiect?ssary for a good 
witlier variecl.: Tlie miniinuni tiine at. 3,000 to 4,000 feet 
was rS Iiours, tliis being ol>taitie<l in dry n:eatlier; otlier 
estates at tliesdiiie elevatioii liept tlie witlier bacB to 30 
hoiirs by closing windowk in tlie loft or I>y'sprayiiig witli 
water. Tliirty-sis liours seeiiied to be tlie tiiasiiiiiiin anA 
tliis only in I>ad weatlier; , , , ,  even at 36 Iiours , tliere , is a 
possibility of , sourtiess. , , , 1 .  

j$. I I  hot air is used to ol>taiii a witlief tlie'teiiiperature 
iii thc loft slioiild not' I>e aliove goO Falir. : 'teiiiperatures of 
I O ~ "  to 11oY!'alir. are deiriineiital to good teaC, tliere 
being a loss of favoiir. 'The iniddayloft ' t e~i i~eia tu ie  for 
witlieriiig ynder natural c,oii~itioiis is usually 779 t 0 . 7 5 ~  
Falir. at 3,000 to 5,000 feet; , . ,  , ,  I Y ,  , 

So. Tlie followitig are so«ncl indicatioiis of a good, 
pliysical witlier :- 

(I) Tlie witliered leaf wlieii soueezed in tlie 1;aiid feels 
like a ki? glove, 2nd oii- releasiiig . . ,  tlie pressure . , Opens otily 
sliglitly. 

'Theso flguros nrc obtninc<l in tlio followinji mbnnor, if 100 Ib. frosli lonf 
drioe to GG Ib. tliis ia roforrcd to t i i l  n '%G i,cr oont." ~vlthar. 
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(2) Tlie s t a k  wlieii beiit cotiipletely baclc is sulficiently 

flaccid not to break. 

(3) A browti colour is developecl in tlie veins. 
(4) “Nase"-a stilell siinilar to that of ripe apples-is 

developed. . ,  . 

81. R,olling mtd feritte.izti>zg roottt.-Tlie rollingrooin 
should be sititated in tbe cool part  of tlie factory. It 
should be well ventilated and insulated frotn the lieat of 
tlie drying rootii. The liuinidity of the atniospliere in the 
rolling rooiii is tnaintained a t 9 o  to 95 per ceiit., or as 
iiear as possible to .that range. Tlie differente betweeii 
tlie wet and dry bulb tliermoineter sliould be as tiear z0 
Fahr. as possible in tlie area in wliicli fermentation is 
carried out. I t  is usual to protect the rolling rooin froin 
tlie direct rays of tlie sun by darlcening the windows. 

82. T h e  floor of: the room in every case is of cetneiit,, 
iii some cases wliite tiles are fitted uncler tlie roll-lireakers. 

83. M is geiierally recogiiised that one roller is required 
for every ~oo,ooo Ib. of made tea per 'year, arid tliat one 
roll-breakcr :is iiecessary to  every 3 or 4 rollers. 

84. It seeins a general practice to put tlie greeii leaf 
over tlie roll-breaker before rolling in order to reinove 
any stones, etc., whicli lnay be in the bulk. 

85. By rolling tlie leaf is bruised, tlie cells ruptureb 
aiid tlie sap iri tlie leaf is spread over tlie leaf surface: 
consequeiit upoti tliis osidation of the tatinin coinmeiices 
(yielding browii products) and ferineiitation is started. 
Flavour, wliicli is roiisidered to be depeiident on tlie 
essential oil content, is also developed. 

86. Tlie iipper liinit of temperature cliiriiig rollitig is 82" 
Fahr. If tlie teinperatore rises above tliis, there is a loss 
of puiigency and 11ody in the liquors; tlie lieat causes tlie 
oxidation of the talinifis to proceed too rapidly, iiivolving 
loss of quality. 

87. Fofty-five revolutions of the rollers per tiiinute is 
the usual rate, in one or two iiistaiices this was increased 
to 55 at the secoiid or third roll. 
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88. Tlie ainouiit of rolliiig depencls on several factors, 
the wither, cliinatic coiiditiotis and tlie particular tea 
required. When rollitig to obtain the iiiasimum flavour 
dnring tlie lfflavour" period, liglit rollitig is doiie, e.g., 
four rolls of 30 miniites witli no pressure on the first two 
rolls, liglit pressure on tlie third aud increased precsiire oti 
the fourtli. For strength, loiiger rolling is necessary and 
inore pressiire is applied, e.g., eiglit rolls of 30 ininutes 
wvitli no pressure on tlie first roll increasiiig gradually to 
heavy pressure oii tlie last roll. 

89. Light rolling does not stain tlie tip; this type of 
rolling is suitable for soft withers. Hard rolling is 
necessary on liard-witliered leaf in order to express tlie 
juice for oxidation. For a mediuin witlier a coiniiion 
type of roll is as follows : - 

Ist, 30 minutes, no prsssurc. 
2nd, 30 , slight or no p~ossuie. 
3rd, 30 , half ~rassure. 
4th' 30 , full pressurß. 

The pressure is not maiiitaitied tlirougliout tlie period 
giveii but released :it iiitervals to allow of cooliiig. 

go. After oacli roll tlie leaf is put over tlie roll breaker. 
TIiis is doiie to separate tlie "fities," to cool the biilk aiid 
to  break up tlie sinall iiiasses. SIie iiiesh eiiiployed iii tlie 
roll breaker is usiially sis, but it is quite iisual for a piece 
of four iiiesli to estend over the Iatter qiinrter of the 
breaker. 

gr. Tlie "fities" (tliat going through tlie iilesli) from 
eacli roll are fermeiited separately. SIie "big bulk" is 
rolled agaiii in eacli case until tlie nuiiil~er of rolls is 
coinpleted, tlie last big bullc is tlien fermeiited for a 
short titiie only . 

92. Fcrritcictatioii.-Fertiieiik~tion refers to tlie coii- 
versioti of tlie tea taiiniii to red and bro\vii tanniiis and to  
the development of aroma. Tlie process is considerecl to 
be iiiaitily oxidatioii, bitt a secoildary feriiieiitatioii occiirs. 

93. Tlie ferineiiting rooin sliould be well ventilated and 
the air as still as pohsible with iio direct air currents on 
the ilenf. The hutnidity sliould be as near saturation point 
as possible witliout actual depositioti, tliat is, 95 per 'Cent. 
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correspotiditig to a difference of z0 Falir. between tlie wet 
and dry bulb theriiioineters. Tliis degree of saturatioii 
is usually inaintained by liuinidifiers or by placing liessian 
round tlie walls aiid Iceeping it tnoist, aiid keepiiig the 
floor wet. In cases where tlie leaf is fermented in trays 
these iiiay be covered witli wet liessian, but tlie hessian 
inust not toiicli the leaf. 

94. I11 a humid atinosphere ''red" tannin is l>roduced 
whicli gives the briglit colour to tlie ferinented leaf; under 
insufficiently huiiiid coiiditions browii taniiin is produced. 

95. The process is considered to be iiiost ' efficieiit 
between tlie temperatures of 7s0 to So0 Fahr., but this is 
rarely, if ever, attained under ordinary conditions, at 
altitudes of 3,500 to 4,000 feet or over. , , Above 80° Falir, 
taints appear due to bacterial action; in addition, oxida- 
tioii is in advaiice of tlie developinent of aroma. Below 
75O Fahr. the developinent of aroma is slow. 

96. At elevations of 3,500 to 4,000 feet, the rilorning 
teiiiperatures of tlie ferineiiting rooin are about Go0 Fahri, 
at inidday 70° to 75O Falir., aiid ferinentation proceeds 
slowly. In one case a iiietliocl of introducing steaiii into 
tlie ferineiitiiig room was tried but met witli no success. 

97. In tlie inajority of cases the leaf is ferineiited on 
tlie ceinentfloor; tiers of tables of glass or asbestos are 
also used; glass,, Iiowever, Iias not proved successful ,in 
soiiie instances. Tlie leaf is spread at tliickiiesses varyiqg 
froin z$ to 6 inches, 3 inclies beiiig tlie tiiore general. 
Thick spreaditig (6 iticlies), althougli raising tlie teinpera- 
tiire, in iio way Iiasteiis tlie process, owitig to laclc of 
osygen. The leaf is usually turiied every 30 to 40 iilinutes. 

98. Tlie leaf is considered to be ready for firins wben 
in the maiii it is of a briglit copper colour but witli a sliglit 
itidicatioii of tlie greeii colour reiiiainiiig. Tlie "iiose" 
is difficult to describe; it reseml~les tlie odour of a strong 
solution of salt in water. Tlie colour obtaiiied :iii feriiient- 
itig is a very good indication of tlie coloiir of tlii: infused 
tea. 

99. In stating below the tiiiie taken for fermentation, 
it refers to tlie time takeii from comineiiceiiieiit of rolling 
to the commenceinent of fi,ring of the big bullc. The 
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iiecessiry coloiir is obtairied' i n  less time in  tlie "fines" 
tlian in the big bullc'. ' The period of fermentation should 
be .short i f  briski~ess and piingency are to be maintained, 
6r:strerigth , ,  , and coloura longer ferinentation is necessary, 
E:$:, iii iiiid-couiitry Ceylon, 3 to 4 hours. For flavour 
duriilg tlie flavour period of the year ( h a t  is, Jaiiuary 
to Felirttary \n Soutli lndia wlieii slow growtli occu'rs), 
3 to 3 liours is tlie usual period. Tlie following! are 
approximate tiines taken at tlie giveti temperatures 
(Fahr.): - , . 76? - 3 Iioura 
, . . ! , ,  , , ,  .. 70.-76'. - 3 t  , ,, 

66-70'' - 36, ,, I , ,  , 
60-66" - 31 „ 

: ,  ., ' iinddr 60' - 4t-46 ,,. . . , : .  
, . _ : ; ,  , , ,  , ! . , ,  . , , , ,  , ' ,  . , ,, , 

roo: It is recoininended not to  ferineiit for longer .than 
44- Iiours; overfertnetithg results in dtill liquors c o l . o u ~  
but flat, and lacking in briskiiess atid pilngency. The 
feriiientatioii may be tested by firing at intervals and 
liquoring. 

101. In soine instances during tlie flavotir period of tlie 
year, a very sliort roll i sdo~ie  after ferinenting, this being 

i considered to give twist to tlie leaf and to inaiiitaiii quality 
aridtflavour. '.,: , .  , , , #  , , , 

j , ,  
~oz.-l;im+c~:-The firing roorn sliotilci be easy of access 

fioin tlie rolling aiid fernieiiting rooins. Tlie oliject in 
firiiig 'isqto' airest fermeiitatioii and to drive OE excess 
iiioistuie (tlie'moisture content of tlie leaf is reducedfr~m 
50: 9 60 per'centf ;to 3 to 5 per cetit. duriiig firing). 'Tlie 
lowest teinperature in tlik leaf inass at whi'ch tlie prokess 
of ferineiitation is stopped is considered'to be lzoO Fa' hr;' 

103 The temperature at wliich firing i s  doae varies 
l~etween~ rGoP Falir. aiid 240" Falir.;. 180' Falir. is the iiiost 

j coinmoti. Tlie teinperature shoyld be,  high enougli to  
! avoid stewiiig arid yet not sufficiently high merely to case- 
I 

&C. Iiarden tlie leaf. If stewing occurs there is a loss of 
essential oil. 'Theleaf inay 6e coiiipleteIy fired by passing 
tlirough' t h i  &Ti& once or the leaf inay ' Ije tliree-quart'ers 
fired first aiid tlien fired a second time a t  'a l h e r  temper- 
atiire The latter method is considered to  preserve flavour. 

*04. TH& leaf ~vheii fired should "needlewell," the big 
leaf'shottld gci to dust wlienpressed between the fingers 
but slioitld not possess a "burtit" sinell. ' Overfiring as  
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indicated by the biirnt sinell results in low quatity and 
soft liqitor, togetlier witli a loss of aroma. 

105. f t  is essential to spread the leaf thinly in the driers. 
Tlie fired leaf slioiild be allowed to dry qiiickly. During 
sorting there is an absorptioii of iiioisture and in many 
cases a. final firing is clone itnmediately before packing; 
tjiis is done at . lower teiiiperature. . . 

106. Siftittg arid gradiiq.-The siftiiig rooin sliould be 
fairly large; the floor slioiild be of cement. The systems 
of siftitig vary atid in additioii tliere is no definite Standard 
for any particular grade. 

107. In order to facilitate gradiiig the "fines" froin the 
first, second aiid sometimes the third roll are fired 
separately-these give tlie Brolren Orange Pekoe and 
Broken Pekoe. Tlie lollowiiig are tlie chief grades :- , 

Broken Ornnge Pelroe 
Broken Pekoe ... 1 Bmksn gi~ndes. .' ; 
Fannings ... . . . , ,  , 

Orange Pekoe ... I 
Pel<oe . . . ... !- Lei~i gihes. . Pekoe Souohong .., I 

. t Dust... , .... ... 1 
Eveniiess a id  freedorn froni dust in all gracies.is essential. 
Too inucli Iiandliiig caitses greying of tlie leaf. The 
Broken Orange Pelcoe and Brolcen Pelcoe are obtained 
froin tiie fine bulli: inore Brokeii Pekoe icobtiined after 
tlie coarse bulk lias beeil cut. These two grades are 
separated I)y a x o  or 12 medi, the Brolten Orange Pekoe 
going through. ~ a n n i n ' ~ s  aiicl dust are reinoved from 
eacl~ grade by a 14 or 16 inesli. 

8 ,  

. i08. Brolcen grades : - . 
BrokeizOra~zge Pckoe slio~tlcl be of good colour (no 

greying) atid show "tip." I t  consists of tlie bud and tlie 
small and medium sized leaf. 

Brokeii Pekoe consists of a sliglitly larger leaftlian 
tlieBrolceh Orange Pekoe. Tllere sliould be no "tip" 

, 4 

or indicktion pf staik. 

, '  Fandtgs.-In sonie cases two grades are made, that 
,,froin tlie fitie biilk I>eitig ltept separate from that 
pbtained froiii tlie coarse I~itlli. This grade goes tlirough . 
a 14 or 16 inesil. 

'a5 
109. Leaf grades : - . , ' . , 

O.rai%e Pekoe tlie acttial coiistituetit del>eiids oii the 
' rolling. If the leaf lias beeil subjected to Iiard rolling 

it consists of leaf stallcs and niid-ribs; if tlie rolling has 
beeti light it cotitaitis rolled leaves in addition. It sliould 
be free from brokens. Tliis grade is obtairied frotn the 
coarse bulk by putting over 10 or 12 mesh, tlie Orange 
Pekoe going tlirOitg11 witli some Brolcen Pelcoe. Tlie 
coarse biilk is citt after the Orange Pelcoe has 'Ileen 
separated. Tlie grades required deteriiline the size of 
tlie cutter t o  be used. ' (4, + or 2 inch are tlie sizes of tlie 
cittters einployed). A<lditioiial Broken Pekoe is ohtained 
froin the cut leaf by separatitig witli a 14 or 16 inesh. 

Pekoe tliis grade is separated by an 8 inesli. 

Pekoe Soucli.o?zg this grade passes over aii 8 'inesh. 
Tlie various grades are cleanecl by puttitig- 

Orange Pekoe over a 10 iiiesh. 
Pekoe . H 10 ., 
Broken Pekoe „ „ 16 ,, 
Faiininge , „ 30 , ~lust  goiiig tliroiigh. 

DISEASES AND PESTS. 

rro. T l i e  followiiig is a. list of the tiiore iinportant 
diseases aiid pests of tea in Ceylon ancl Soutli I n d i i  (Tlie 
diseases are fully dealt witli in "Diseases of tlie Tea Biish>' 
by Petcli (MacMillaii Sr Co.). : 

CEYLON 

~ o o t  Diseases. 

(I) Red Root . Disease. Poria ltypolatemta.-Serious. 
It spreads tltrough tlie soil beitig preseiii: originaiiv On 
juiigle stuinps. 

(2) Browii Root Distase. Toiiies 1amociisis.-Dis- 
tiiiguislied by tlie adliereiice of soil to tlie iiifected root, 
aiid i>atclies of light bro;vii myceliutii, 

(3) Ustali,ia 9oiiata.-Distiiiguished by fan-sliaped 
iiiasses of iiiyceliuin under tlie ekoderiii,is of tlie "r00t. 

, ~. 

(4) B~ac~c Root Rot. Rosc,llinia nrcaata.-~istinguislied 
by patclies of black inyceliuin oii the esterior o f  the in- 
fected root. 



(5) Browii Bliglil.'Gloiiroclla circgzi1ata.-Itarely,pn the 
<ifl~sll." 

. , " 

, , Stcin Discfiscs. 
(6) Red Riist. Cei>lialezrros jtzycoidea.-This is caufied 

b y  an alga. It occurs on nursery, plants in areas 
iiisufficieiitly shaded. 

(7) "Bitten-off" disease of seedlings. R/tizoctot~ia,,Spp. 
Tlie young rootlet is attaclced and tlie growiiig point 
destroyed-tlie young rootlet assuines a stunted appear- 
ance. 

, . . > 
Pests'.' 

(I) Calotcrtnes~itilitaris; Calotcrmes grcenii; Caloterttzes 
di1atatzcs.-These tliree species inalre their galleries in tlie 
tnain stein of tlie tea buch. Tliey can be controlled by 
introducing Paris green into tlie galleries. ., . 

(2) Shoot-liole borer. Xylcborus fooricati~s.-Tliis is 
preseiit on Erytliriita litltos~rriiia aiid Glyici(1ia ii~arz~lata 
as well as Tea, so tliat its direct control is impossible. The 
pest is limited in its incideiice oii tea I>y, iiiiproving the 
Standard of cultivation and so increasing tlie vigour af 
the tea btisli to witlistand attaclcs. Tlie borer attacks 
cliiefly tlie younger branclies finally caiising tlieir deatli 
by liollowiiig out tlie interiial tissues. 

(3) Tortris. Horrionn coflrasa.-Tliis in tlie grub 
stage attacks tlie young "8usli." 

, , 

(4) ~ e t t l e  Grubs. (a) Spalzclicraspi(a : castai~i{eps; , , 

(b) Parasa lepida; (C) Tlcosea nccta. 

Saz~tlb India. , , 

'flie root and leaf diseases togetlier witli' th i  "Bitteii: 
off" disease of seedlings are present in Soutli Iiidia. 

Slie ~ ~ e s t s  iiieiitioned as being preSent in Ceylon (vere 
not eiicountered in Soiith Iiidia but in certain clistricts the 
Mosquito Blight (Ifelopcltis) is prevalent. Tlie eelworiii 
is a;serious pest iii..the iiurseries, biting off t l a  lateral 
roots of the young seedlings. 

a7 

(In ciealing with the root diseases of tea, the more 
general view as to the causative fungi has been taken, as 
it has not been possible to  obtain details of the most 
recent worlc on the theory that Rliisoctogtia sp. is the 
original fungus in each case of root rot). 
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