Environ. Water Eng., 2022, 8(1), 63-78

DOI: 10.22034/JEWE.2021.286256.1567

éj

EWE

Environment and Water Engineering Pl

Homepage: www.jewe.ir — —
ISSN: 2476-3683

Research Paper

Drip Irrigation, an Effective Method to Improve the Quantitative and
Qualitative Characteristics of Tea Green Leaves in Water Stress

Conditions

Kourosh Majd Salimi'", Reza Azadi Gonbad? and Sharzad Shaigan®

'Research Instructor, Tea Research Center, Horticultural Sciences Research Institute, Agricultural
Research, Education and Extension Organization (AREEO), Lahijan, Iran

2Assist. Professor, Tea Research Center, Horticultural Sciences Research Institute, Agricultural Research,
Education and Extension Organization (AREEQO), Lahijan, Iran

3Researcher, Guilan Agricultural and Natural Resources Research and Education Center., Agricultural
Research, Education and Extension Organization (AREEO), Rasht, Iran

Article information

Received: May 16, 2021
Revised: July 09, 2021
Accepted: July 15, 2021

Keywords:
Drip Irrigation
Drought

Soil Moisture
Tea Quality
Tea Yield

*Corresponding author:

k.majdsalimi@areeo.ac.ir

Abstract

The aim of this study was to investigate the effect of different levels of drip
irrigation treatment on yield, yield components and quality of green tea leaves
during drought. This research was conducted for the first time during 2017 and
2018 in the tea garden in Bazkiagorab area of Lahijan in Gilan province. The
experiment was performed as split plots in a randomized complete block design
with three replications. Irrigation treatment considered was consisted of five
levels of 0, 25, 50, 75 and 100% of irrigation needs. Drip irrigation program in
the period of water stress was carried out twice a week based on monitoring soil
moisture at the depth of root development. Full irrigation of 2225 and 1610
m’/ha in two successive years of experiment caused the production of
harvestable shoots in summer to increase by 162 and 153%, respectively,
compared with the area without irrigation. Increased water stress at incomplete
irrigation levels led to an increase in solids (woodiness) of tea shoots.
Conversely, as the amount of irrigation water in the drip irrigation system
increased, the weight of the shoots increased. The biennial average of the highest
yield of green tea leaves was equal to 9125 kg/ha with 100% irrigation
requirement and the lowest yield of 3468 kg/ha was obtained from the area
without irrigation. Improvement of tea quality characteristics such as total
polyphenols, caffeine, total ash and nitrogen percentage of shoots was also
observed by complete irrigation in the drip system.
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Introduction

Green tea leaves are harvested in Iran from early
May to November. In some months (mid-June to
early September), the amount of rainfall is less
than the water requirement of tea plants and the
amount and quality of the product is greatly
reduced due to water stress, which threatens the
livelihood of farmers and the region's economy.
Therefore, supplying the required water of the
tea plant by using supplementary irrigation and
correct principles of operation is the most
important issue in increasing the quantity, quality
and marketability of the tea product and its
economic efficiency. The aim of study was to
investigate the effect of different levels of drip
irrigation treatment on yield, yield components
and quality of green tea leaves during the dry
period.

Materials and Methods

This research was conducted for the first time in
2017-2018 in tea plantation in Bazkiagoorab
region, Lahijan (Guilan Province). The
experiment was conducted as split plots in a
randomized complete block design. Irrigation
treatments considered included five levels of 0,
25, 50, 75 and 100 water requirement percentage.
In the irrigation system of this research, on-line
drippers (surface drip irrigation) of Netafim
company with design flow rate of 4 1/hr were

used. Sub-pipes (laterals) approximately 5 m
long were placed in the middle of every two rows
of tea plants throughout the experimental plot
(except plots without irrigation). Seven drippers
with a distance of 0.7 m (one dripper per plant)
were installed on 16 mm laterals. Drip irrigation
scheduling in water stress period was twice a
week based on soil moisture monitoring during
growth period by fertigation at plant root depth.
In order to fertilize with irrigation water
(fertigation), fertilizer solution was prepared and
it entered the manifold pipes through injection in
each plot. For non-irrigated treatment, nitrogen
fertilizer was mixed with the soil in two equal
installments of urea fertilizer in two application
(first mid of May and first mid of July) and was
added to the soil according to the custom of tea
growing region. Yield during growth period and
yield  components and some  quality
characteristics of green tea leaves during water
stress period were measured.

Results

Full irrigation of 2225 and 1610 m*/ha in two
years of experiment caused the production of
harvestable shoots in summer to be increased by
162 and 153 percent, respectively, as compared
to rainfed condition. Increased water stress at
deficit irrigation levels led to increase dry matter
(semi hard) of tea shoots.

Table 1 Effects of drip irrigation treatment on yield and yield components of tea in two years of experiment
(2017 and 2018)

Quantitative characteristics of tea

Irrigation 2017 2018
treatment Number Dry Fresh Green leaf Number Dry Fresh Green leaf
of shoot  matter  weight of yield of shoot  matter  Weight of yield
(n/m?) (%) shoots (g) (kg/ha) (n/m?) (%) shoots (g) (kg/ha)
) 40e 26.74b  0.393¢ 3106e 48.75¢  25.73a  0.425¢ 3830e
I 58d 27.44a  0.405bc 4224d 74.5d 25.56a  0.450d 6014d
I 73c 26.70b  0.462abc 5310c¢ 91.75¢ 25.26b  0.483c 7344c¢
I 87b 24.39¢  0.498ab 6544b 108.3b  24.19¢  0.523b 8565b
Is 105a 24.06d  0.565a 8093a 123.5a 23.48d 0.599a 10220a
LSD(0.05) 7599.6° 28.18"  0.053"  35586231.9 83753 9.83* 0.037"  61208917.4™
C.V. 9.8 3.09 6.16 11.29 16.55 3.93 6.55 17.68

Effects significant at P<0.05 (x), 0.01 (+x) or nonsignificant (NS). Values in each column with any letter in common not

significantly different at P<0.05

Conversely, as the amount of irrigation water in
drip irrigation system increased, the fresh weight
of shoots increased. Biennial average of the
highest yield of green tea leaves (9125 kg/ha)
was obtained by providing 100% irrigation
requirement and the lowest yield (3468 kg/ha)

Environment and Water Engineering

was obtained from no irrigation level.
Improvement of tea quality characteristics such
as total polyphenols, caffeine, total ash and
nitrogen percentage of shoots was also observed
by full irrigation in drip system. Effects of drip
irrigation treatment on yield and yield components of
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tea in two years of experiment is tabulated in Table 1.
In addition, Table 2 shows the Effect of drip irrigation

treatment quality characteristics of tea shoots in the
summer in two years of experiment.

Table 2 Effect of drip irrigation treatment quality characteristics of tea shoots in the summer in two years of
experiment (2017 and 2018)

Qualitative characteristics of tea shoots

Irrigation 2017 2018
treatment Leaf Total Caffeine Total Leaf Total Caffeine Total
nitrogen®  polyphenol Ash nitrogen polyphenol Ash

Io 3.460c 10.36¢ 225d  4.18d 3.941c 11.12d 2.37d  4.28e
I 3.532¢ 11.04d 226d  4.21d 4.110b 11.27d 2.35d  4.39d
L 3.806b 11.62c 2.53¢  4.36¢ 4.128b 11.77¢ 2.59¢  4.5l1c
I 3.914b 12.49b 2.75b  4.58b 4.433a 12.40b 2.76b  4.69b
I4 4.278a 12.95a 2.99a  4.74a 4.513a 13.16a 3.0la 4.84a

LSD(0.05) 1.28™ 13.47™ 1.20™  0.69" 0.65™ 10.91™ 0.74™  0.54™

C.V. 5.09 3.58 2.60 2.75 3.81 4.28 5.72 2.54

- Effects significant at P<0.05 (+), 0.01 (»+) or nonsignificant (NS); Values in each column with any letter in common not
significantly different at P<0.05; @: The numbers refer to the nitrogen in the third leaf of the shoot.

Conclusion

Due to the significant increase in yield and
quality improvement of green tea leaves due to
the application of drip irrigation system in the
period of water stress in tea growing region of
Iran, it seems to recommend and promote the use
of drip irrigation system in tea plantations,
especially in sloping lands, to get rid of the
problem of reducing production in water stress
condition and improving the living condition of
the beneficiaries of this product.
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Table 1 Physicochemical characteristics of research soil

Soil depth pH ocC EC Total N P K Soil
(cm) (1:1) (%) (dS/m) (%) (ppm) (ppm) texture
0-20 43 1.5 0.38 0.165 165 160 S. L.

20-40 4.4 1.1 0.25 0.14 101 130 S. L.
40-60 43 0.8 0.18 0.093 20 120 S. L.
obLé.';.m‘\))}A Lg)L,.J u—‘ LS»{L:'Q‘“J UL:.«AW -y J?»
Table 2 Chemical characteristics of irrigation water used
Chemical Compounds(meq/1)
(]
o 2 g £ £
ECas pH E 2 g % = 2 g g SAR Class'
(dS/m) 5 & 5 Ry 2 g 5 S
= & & 5 £ 2 3 ¢
© 3 ~ =
C1-S1 0.82 1.13 2.63 1.14 0.05 2.2 0.21 0.9 0.39 0.82 C1-S1

'The method is based on soil classification laboratory of America
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Table 3 Effects of drip irrigation treatment on yield and yield components of tea in two years of experiment
(2017 and 2018)

Quantitative characteristics of tea

2017 2018
Irrigation Frosh
treatment Number  Dry weight Gree.:n leaf Number  Dry Fresh Gref.:n leaf
of shoot matter of sh% ots yield of shoot matter Weight of yield
(n/m?) (%) (9) (kg/ha) (n/m?) (%)  shoots (g) (kg/ha)
Io 40e 26.74b  0.393c 3106e 48.75¢  25.73a  0.425¢ 3830e
I 58d 27.44a  0.405bc 4224d 74.5d  25.56a  0.450d 6014d
I 73c 26.70b  0.462abc 5310c 91.75¢c  25.26b  0.483c 7344c
I 87b 24.39c  0.498ab 6544b 108.3b 24.19c  0.523b 8565b
I 105a  24.06d 0.565a 8093a 123.5a 23.48d  0.599a 10220a
LSD(0.05) 7599.6° 28.18"  0.053™  35586231.9 83753 9.83"  0.037"  61208917.4™
C.V. 9.8 3.09 6.16 11.29 16.55 3.93 6.55 17.68

- Effects significant at P<0.05 (), 0.01 (*+) or nonsignificant (NS). Values in each column with any letter in common not

significantly different at P<0.05.

otabeesl Jlow 53 50 ol g 5 slpols slajs)
o lasli adgs pals ope Y0 5l 50 (F 5 ¥ sla JS2)
Slade g o) sl (Jls (sl 09 0 Shee ami yo 9 Jlud
P by oS Seslm lpp (Sas b lga )Lu jLad 0geS
(Y KPa sga > il (il 51 30 Gl conds
55 VWAV s 51,5 ke VT8 L o Carr (2010a)
g ) JLad 0508 Jlade o 5 i (P o ¥ sla JSC0)
kPa ¢ f/) ,olp 5 54 YWY g \Y¥A7 Jlo 90 olosls 0
a0 2SI el 0 SYL Geizren o S YA
s VY00 Jolsro cul s 0loye g 5 sloole jo lsa &)l >
S YVAY °C 5 YYIAA clos 5 1¥AS Lo o TY/OF °C
i 9, sdnlie g ol 0l oo o VTRV Lo
ol Ol (F B Gl JSd) lga &)l a5 j2STa>

Environment and Water Engineering

olesl Jlo 90 o 0 oylusli slawi Glis cn S
Cawddy 5 Lol g mhaw 51 FAIVO n/m? s ¥ i
soeb) wly> uSs B b b el T i ]
sloalyr pexd 4 e axml yo 5 (B Sy
slyp Carr 2010b) sl> g o (oS1) 4, Olysa
Sbor pS Gl Foim Lol S
o9 w0 565 oyl slaws (Msomba 2018)
Calan 5 ollgd codyl (als Jdoa wilg e )l
Sal GRalS g leaiyy) padaies Gl a5 wil slas,

(Netto 2010; Msomba 2018) 55 o (5,5
Iy (S5 o al3 (ST 3 g, 0508 edle
SgeS Sl ke b sl Gloain Sselrm Sle ohiga
U 5o 59y Lanlgl )0 (e Cugh; 39:e5) fga L jLis

o5m

Ol owdige 5 S jlarmee

Vol. 8, No. 1, 2022

[

EWE

VF- )Lér.' A o)Lo..i) A 0,90


SAMSUNG
Typewritten text
72


YY

Sl gloasls S5 Cuz (gloykad o)L

S9aS 5 o i 052y Jdoan (g | g0 ]
sles sl )_ig.o L;la‘;u ‘_;La:dlp’.'s' L o‘).on S w5.|a)
(Carr 2010a; Hajiboland 2017) Y+ °C ;I ,5 0 YU
De Costa ) ¥ kPa ;| ;5 sty o Lo Lid ognS
Ol J—ad slajs, y5 i 50 (2007; Carr 2010a
oli8l g0 Ll (saize Cugh, ralS cel aS cule
4 sl ool ialidl (Koo leas ol ol dul> ools
2215 Jodome et sl Slgs 5o Sals-8l potie

el Glagle @lp S Cagllae g coiS

Skl ik lyn 5 S s g Cugh 3508 il
sl osle Gl sy sy sbln e e
Col o0 55 ool ol o sle sleo lusls
Stephens and Carr 1990; Cheruiyot et al. 2008)
(1994;

o lusLi yiy59 —T-1-F

s 50 o)Lty (55 e oilel Jlo g0 o 0
Ol L e olal 5 7 e el b 25 (g
10+ (I3) Y0 6yl pola Cuils 357g +/F € o +/0F
Goml s, ;o cui e (sylal 5L A 7Y0 5 ()
S Ll ()bl o) walss Lo axiils I8
ey e Fomb g o cBlop b o)l (59 (eSiles
g o VA (SNl L e jan) ol plais] sg s 4
2 VY m/ha g YYYO e JlS (o LT (/FY0
loo,Lasls oye Lol cel VYAV 4 VY5 ol Jl
Hlowd 50 (Ol Jad o ccils p S o) cllo p LB
099 Jless do Sl TFY Sl jobay b5 ()Ll
(VY Jgoz) sl amsls aoldl o)Ll

Lz Loty aty) angi Fas ;3 jLis g0 Cush, ael
smod 593y Ghali8l g (alelgs 8 g 3 Ghalidl el
sloo) sl 55 u“"ﬁ‘ Al 9 gl sbvo sl
Cheruiyot et al. 2008; Qian et al. 2018) o_& L=

.(De Costa 2007;

Sl cjﬁ S Slos —F-)-¥
ol gl 05800 oaaline () Jsuz 5l a5 j5biles

Vo 5 Shae oy cpinle)] slolo yo (14) el
9 ob; \.\..Jg.w ‘) Y.VY. kg/ha sA’Y‘ﬁ w)Jda)...w xj).'

PO NS SO ¥ DS ECNCI JC i IV SN oY PR

Environment and Water Engineering

ot a5l 5 Tse Sl az s (e (pl a5 0 S
°C sles) 3, Shes i 5 oTs sty sl sl oS
Sl bzl foads o b 08,0095 4 cely g sl (V-

«(Carr 2010a; Hajiboland 2017) 54 o sl

3gaS (S5 ;0 Ol 0guaS 1 ogdle aS sls ylis Slalllas
9 9=b) azgi B Shals el 5 b Gloa L JLad
P 55 @ Gkl 0 slr el i (515

.(Hajiboland 2017
slease 5L el ols slas ol o slasilas gls
L Gseos Jlgl 5 0l 515D S 0,59 5o sl &l
il 0,55 Ul ans o Sl o kel sasboles 51 oolizal
o gl el o i o Ll Slass it b 0 sy
aald jles )0 o1 o5 5 Jol )lel Sl o Jlo
=L .(Majd Salimi 2016) o5& a5 (5,Lal oy500)
Casb, Srals Sl s sl o lusls slaws rals 5l palise
@b oS Gt st (= (10) S ) 092ge
Carr 2010b; Chen et al. 2010) ¢l oo is)l3 5

(Cheruiyot et al. 2008;

oyl li sl colo -Y-)-Y
ol Olme Gl b lae lusls sul> sole &l s aig,
oole 80,3 (Ske dlie a5 5bar S5 Sy 5L
(¥ Jgox) cimbosl slacs s jo sl slas,lusls aul>
2l o5 5 @l 5 Gliee SR L a8 ol olas
3 (LS 5 s ois) o lusls sl sools do o (S
B ) e T E U= IS [ PRI
o9 To g ()kel 5k 7Y T k! Ty ai¥lags
095 1) o)ludls dul> oole duoyd p e (L]
s \WYAF Jlo 0 LYPIVE o YVIFF s ) sl olas!
bl 3L el OYAY Jle s LYOIVY 5 Y0P
2 kel T 5 VO sk ) ohisa sl slews:
dal> goole polie (p5eS b o el ialejl Jlo g0 ,o
Slger wliply asl asls 3l o] 4 bao,lusles
o, il ge sloyad saibole yo o a5 a5 caf
SeS ad Gialesl lalil yo sle lee lusls skl osle
oalejl Jlo 90 p2 0 ojlusls welr osls Gliee (25
S omel Ve s yo (AYYIFA o YE/-5 s pa)

ol Cewsds 6,k

ol (owdige 5 S jlane

Vol. 8, No. 1, 2022

(o

EWE

(AR )LQJ. A ojla..i: A 0,99


https://www.researchgate.net/profile/Wenjun-Qian
SAMSUNG
Typewritten text
73


\Al

VE) oo 5 sodusans

S s Y=Y

ol bl 0 sl sloais 5Lisyse Ol Al el
b o el (o5 ,bal 5lo 2V0 5 00 YO) (glo,ki
e sl b lsls paw S e e
FNNVe g GibesT Jsl Jle 0 AYRNE o YIA-F X/OTY
oS s bl O ol Gl b K0 lLeay
o)Ll pgu Sy 50 0970 3955 Gliee sstales]
el 4S9kt 13,5 My il3Bl s Juab o sl
slr slawig Glisyse slal SI Ve ) )lal 5L Jels
s FIVVA «slr Sy (9 Oliee iim B 0l cely
cho ol 3 VYAV 5 VYR8 Gla b o ol LE/OVY
o )l zsbs ln (s polie ] Conoy g
B o> sm S0 Ohrs el cdale &y Soop
e (Owuor and Wanyoko 1983) 7.¥/6

4 boryo Glalejl Jsl Jlo 30 S 059555 Ol (S
5 YIFFe i kel 5 Y0 5 )kl o pokaw
OWUOT ) /¥ Sl 0 o 1F sllas ailin] o £/T/OYY
Jde pieS ped Jlw o 9 (and Wanyoko 1983
S Jlaie ol gy (PR 6okl Oyses rbas 45 gy o
Owuor and ) /¥ (55,508 Slee clale albil
2 S gy dale YL e 59 (Wanyoko 1983
2 e Jb o eolel sl s Gl Gsv gl
OSTh g lade cdeay dy oo ey ol Jlo b anslas
@l s ol Lals 56 casgame 5 ol (Wb
g ol ladds) bwg S (595 Cd Gl

Gl LoSS L bl oS ol las ol o glasilas
Spder sy laolusls pow Sp 039 Gl
5 &kl plxl .(Majd Salimi and Shaigan 2017)
el gl olS aty) dnwg adlaie ,o S Cugb, el
S amtyd g dig )3 3y JUl g i b as
6&3)4 o.\....Scb..\Ju 9 o).:_">\'> éA.JuO 019...(:44) o)LuéL.i} P9
b Rl sl S e okl dls> g p90 5 ol
.(Majd Salimi and Shaigan 2017)

oLy IS Jid oLy ~Y-Y-¥
clr slodin bl Sl ) e el (F) Jgaz el
o B ad el lojhd o)Ll able vy (o)
5 IV ol o sl sleolasls 5l ol

Environment and Water Engineering

ot Ll je iz slagslS 55, loykd (5]
e Sp o Shee Gl oSG (eNke &5 AL a5
Sl ety 6 ol 5Ls 7V e+ el LAY+ kg/ha sgu>
a9 I d3) 5,luleS 7skw (Msomba 2018)
5C D san sloas, 5 wog 5T AVl 5 Slas sl

Loly plaisl gt a4 Jlo g 2 01, d

lr oSlee ol oVl wilize slagmlesl o
GFeer om wlohd o bl b 5l Jols sasasle
@ (S ol Ol a5 0 )35 Jle o A- - kg/ha
5 oud il 5 o lulyd s il daaisy (o 5l €55
Copde «5ylal Gryaaly g Copoe (JluSis Soe
Moller and Weatherhead 2007; ) cuils oL ayiss

(Kigalu et al. 2008

0, Sboe Ly s pan Jlo 95 2 55 (o) kel (s law
Iy o, Sloe e oS FAY: kg/ha g YV 8 1 S
27 Shae (555 ol 5 (ke b3l sl it el
Cheruiyot) cosl sads i)155 calisee slo gy ;o sl
De Costa 2007; et al. 2008; Chen et al. 2010

(Stephens and Carr 1994;

Jlo 9955 slz ad; 090 (b Joe (Sl ol (i
Ol (6 ,=So3lasl YYY mm ¢ VOY/O o e il
Iogli do Js ds (o Lol pobaw (3 pas O ggome cpl i
YAVO (YVe e FYYO FYO s pas Linlesl Jgl Jlo jo
XOYD FAF s Ll pgo Jlo jo g VOYO M 4
Solol Of Gpas .a08,5 0,50, YV m? 5 YYYY X1YD
plos 5o Gl Jol Jlo an o pgo Jlo o 5t
STy A ol (Sl Olie 2575 b )kl sl
@bl adg sl e g ol Faclus llyd 5 (Sl
Sz Lanlio (10 pg Jlo jo cudls p gy olaw) o ,Slae
Ol By doeiyd 5 Fter §ym 5 (Jsl Jlo yo il

sl bls ) 5 k]

Sl e Sy Ll o)kl Zabaw H1-V-Y
Sy 5D Sg—2ge 3yt e oolow (il jlg amy s
S Sy il S b e sl
ol Jw g0 o y0 g lol Ol 5la s ol ol
I izl Uy (S Slio ol o (VYA 51 T49)

(F Jgaz) ol o s

Ol owdige 5 S jlarmee

Vol. 8, No. 1, 2022

[

EWE

VF- )Lér.' A o)Lo..i) A 0,90


SAMSUNG
Typewritten text
74


Sl gloasls S5 Cuz (gloykad o)L

0yl Ly (yudlS Y-
6l oo luslis 15 35750 el pyolie 5Silis duglie
9 52 5 sloylad gLl Las cilisee rolan )-*-’i-' S
e i &5 s ol (F Jyaz) bl o
o bgye Gialesl Lo 99 58 0 glr gloo Lzl (58S
ey Y1) 5 YIRA ol Ly o gy olS (6,Le b
- e U as el (LT 5L 00 5 VO zsbans oo T3y
] Cwod sla sloe,lusli 5l dlS (e 05
Gl 5l woyd (rals L oS w85 azs plgi e (ol
Lo, Luils (dlS e o iulesT ol )0 ol cloisy
JLe 35 0 35 528 Slin 2568 05 oy il (sl
s XYY 5 YIVO e gary) oyl (s s 51 islo]
el Sy (IYIFY 5 YIYF s jas) o kel 5Ls Y0
(Chen et al. 2010) 5 i 5,lol Jolgs a5 ool 3,155
Nalina et al. 2018; Qian et) JYsb iz slao,g 4

Db oo gl dlS lade alS Cse (al. 2018

Gl mhw cnl o (YN 5 VYD cus sa) \TAY
Shb elal a5 sl las olpl o lasdlas .ol canoay
Sl o lsls 5 JBl Gl cel (Lo
Majd Salimi and Shaigan 2017; Majd ) ssi
50 0 S8 L olie S (Salimi et al. 2014
ho @ by TVVY 5 VY8 Cuija Gleyl Jle
ok 6kl Jolg a5l oads 5155 09 55kl (e
sl sl e el case (G5 Gl
L (Chen et al. 2010; Nalina et al. 2018) s o
2 sl slaty (ol )bl kel ol Gl shals
2oy (Jlo 50 o 50 gylol 5L A0 5 00 VO zshaw
Majd lawg golie bs ol olas als J5 b L
Oezep el ool 5158 Salimi et al. (2014)
Olets S Bk Oliee Slpess o5 0ls (s b iag
@ Joxto slagygls 5 9)ls (Soas S 3 9290 Cagh,
b sigie BBk weps omb S cusb, s s
Cheruiyot et al. 2007; Qian et al. ) S o lae>
2018

YAy 4 1Ya5) u:}iLc)’." Jlo g0 bl Jad o o sleo,lusls S Slusgas 5 (slolad 6okl s Ol 31 -F oo
Table 4 Effect of drip irrigation treatment quality characteristics of tea shoots in the summer in two years of
experiment (2017 and 2018)

Qualitative characteristics of tea shoots

Irrigation 2017 2018
treatment Leaf Total Caffeine Total Leaf Total Caffeine Total
nitrogen®  polyphenol Ash nitrogen polyphenol Ash
Io 3.460c 10.36¢ 2.25d  4.18d 3.941c 11.12d 237d  4.28e
I, 3.532¢ 11.04d 2.26d  4.21d 4.110b 11.27d 235d  4.39
L 3.806b 11.62¢c 2.53¢  4.36¢ 4.128b 11.77¢ 2.59¢  4.5l1c
I 3.914b 12.49b 2.75b  4.58b 4.433a 12.40b 2.76b  4.69b
I4 4.278a 12.95a 2.99a 4.74a 4.513a 13.16a 3.0la 4.84a
LSD(0.05) 1.28" 13.47™ 1.20™  0.69" 0.65™ 10.91™ 0.74™  0.54™
C.V. 5.09 3.58 2.60 2.75 3.81 4.28 5.72 2.54

- Effects significant at P<0.05 (»), 0.01 (++) or nonsignificant (NS). Values in each column with any letter in
common not significantly different at P<0.05; @: The numbers refer to the nitrogen in the third leaf of the shoot.
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