wa— sl LS oBLG10 AT AA olo jd YO B YY -l ol Sl pole 0,505 (il

Sl A5 9 oS SLagad Ly ue g § 5 9, Ol g yu3la

(1) 98 (50157 Loy oY) b Tgho ook «(¥) sonbusaizo g 555 (1) (5,3L o8

eiS sl Oladod 35 e o owdige § (8 Olddod jidu -Y ‘OWY‘)?LS(SQQM}SJ&MUJBQMM—\
OlaY 9iS Gl wlindos 55 e ( Slel Sl oo =T (el

IS Ol slaolasli aiy &5 Sl0ses 50 s 53 Sas Mied $o3,0 Glr oS Ld5 Gl e 5 Gu) ole
3203 Sl e S e Jus o Glodas SR (a5 35 GHB S e i 1 olST (Sl <8 oS a5
5850 sk e 3lie S0 s s 4GS nl 53 IS e Bl Sl gl KO s eab L3 et |
S 203 e 3 S polie Sllis (S 5 4z Gl 5 S el do s o Shes oS slaasld Sy e
Aoss (JS Ko o)l ojlas doys (S Sl do s (DT e do s Jold S Glajarli S s sl e
by Dl oKl 53 bl (St gy 53 TF/TR G 5 5,15 Ao 53 sdBS Ao (36t s cogilis
500 00) Soy phe 4w Jols bl slales s el Jlo aws (b 5o 5508 by Dlids S50 4 anly (e 8) (JL2S
T B 53 LS s 0sa3T cul s gy (G Sl Ao )3 ) 5 4/0 ¢ 0) e a5 (55 Sl g Ao )
rSils (JS3 Shes slaasls  Jlu 5148 sl 0L S o a3 gl als Ll 1SS a3 Bl JalS slacS 5k
S 203 Sas e e (S ss 5 ame S sl SSke (JSS s 5 eSS slaal (it osle Aoy o Ske 3 Shas
N3 gon (TF/TR) roms )5 a1 0 DS ol 5 (56 Ao (3l do s ol o5liae do s (S 3ome Susby do)s o
Sl 58 e e s 3 ls e S sl o ol Ol (it sl dos ke Sl Bl 5L
3 l3 a3 Shas

PRV
sdes 31 SO e cpl el ol odalin 03 28 s w0 gl olS 3 Of 35S &S P raneS paie S )
e el (S35 35008 1350 g il EalS Cal il gn 0T 5 5aS 5 ol (6155 LS S (6l 45 Sl (g olis
S dms o 5 p s S Glaalis s 5 sl olS 3 sk e OLLS 3 Lakiler 5 Ol oS 5 55 asiie SIS sla JSC2
S by sl sl asid e belse b Sos e slpe b pie 51 36 wdle 1 Sl 4 055 e |5 sl oy
S5 Sl 45550 53 e 35088 e Gasetd Lol ol b e 5l e oS LS isd e e 35aS sl
ol s Ll 35S Hlrs S S il olualr A e pn es Ol e il s 35S 2kl Cudle SO
38 o0 Dope SAS 4 sl 5 Slosgd oS e 3 OT S0y i 5 S el s s 2mn U SO5 e Uk s el
2 e ol il Gl e T Gl S ol ST B el ety S Lol cand sl 3 e
AT s b 53 ledte Gl o Sy e Jae 53 S b e e 33l ool by s e
o aSa 5l Jaloes 0sl b Ol o 1y s Al s 3500 5 me 53 i 5L Jlesle lils sl L3108

3,5 el kS S sy p pdi e WS Ll

AN



wa— sl LS oBLG10 AT AA olo jd YO B YY -l ol Sl pole 0,505 (il

L ls, 9 2l
ol 53 o ae b s Silosl s Ll LSS s b iolas oS slacs b cA B s b Sl oo« Saalasl ol
S0 gl v Jols Jilesl lasles el |l 4 5038 sl Dlidios S e a a5 (agd) LIS Agd sl Dlidos
(ot DM g Ao 3 ) 5 0/0 ¢ 0) o elas s 5 o1y Lab (b 53 L2Ldslows DL 5o L) Sl s dopa ) 5070 1)
Sl 5l ey s Dl g 5 oM e ELd e oy po w55 D Aing oy Jead (b ss Sbd e L oss b
Ol sl lafly B 5o &S 55 oo e o8 candllan 5550 035 050 035 5 Sl o Aol 5 55 560 5 5 Slaols o

ol sl S

C,:r.g_;@\b'
4G alies (St osle A s JKJL:A o Slas J;JL:A (JSs Shas gla o ls 5 dle 1S sls OLis (S e 4 520 @Lﬁ
M\)JL&TO)L@.‘M‘)JC&M C».gj.]&).l...ﬁ)bc}:wugjjb6})W}‘J~Z.&L3ﬁ)b}WQQJ‘MCI;J@ LL}SQ_fﬁjb‘j
c&..l:— osle M)J wi-'l':" 2 J:.St Ll )‘ S )‘JL;M (TF/TR) wp;:.;))lﬂ “ ijw CMM.; 9 UJU .Lp).) cC,.;ALLJ:

.aﬁ)lawaﬁwmﬁ@ﬁkwcp;\,sﬁ)\aww,@@w@qu&w

1- Banerjee, B. (2002). Tea production and processing. Oxford & IBH Publishing Co. India,
336 p.

2- Bonheure, D. and Willson, K. C. (1992). Mineral nutrition and fertilizers. In: Willson, K. C.
and Clifford, M. N. (eds.). Tea cultivation and consumption. Chapman & Hall. U.K., pp. 290-
296.

3- Gosh Hajra, N. (2001). Tea cultivation (comprehensive treatise). International Book
Distributing Company, India, 514 p.

4- Othieno, C. O. (1992). Soils. In: Willson, K. C. and Clifford, M. N. (eds.). Tea cultivation
and consumption. Chapman & Hall. UK., 137-172.

The effect of zinc sulphate and copper sulphate on the quantity and quality of tea
Farid Bagheri', Korosh Majdsalimi’, Babak Salvatian® and Reza Azadi Gonbad®

1- Devision of Soil and Water, Tea Research Institute of Iran, Lahijan faridbagheri@gmail.com
2- Devision of Technical and Engineering, Tea Research Institute of Iran, Lahijan
3- Devision of Horticulture, Tea Research Institute of Iran, Lahijan

Abstract
Zinc and copper are essential for tea plant growth. Zinc is a constituent of the enzyme systems
that regulate various plant metabolic activities and copper is an important constituent of the
enzyme polyphenol oxidase which is vital for fermentation. In this research for the purpose of
evaluate of effects of the foliar application of zinc and copper rates on some of quantitative
parameters such as yield, dry matter percentage, shoot numbers and the concentration of zinc and
copper in the green leaves of tea plant and some of qualitative parameters including moisture
content, total ash, water extract, total color, brightness, tannin, theaflavin, thearubigin and TF/TR
in made tea, an experiment was conducted in Fashalam tea research station (Fouman), during
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three years. The treatments consisted of factorial combination of three zinc rates (0, 0.5 and 1
percent of zinc sulphate) and three copper rates (0, 0.5 and 1 percent of copper sulphate). The
experiment was arranged as a randomized complete block design with three replications. Results
showed that the effect of year on total yield, mean yield, mean dry matter percentage, total shoot
numbers, mean shoot number, mean moisture content, mean water extract, mean brightness,
mean tannin and mean TF/TR was significant. The zinc rates significantly affected on mean dry
matter percentage and the copper rates on mean yield were significant.
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