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ABSTRACT

In order to evaluate water deficient tolerance of nine selected tea clones, an experiment was performed in tea
collections, Shahid Eftekhari Fashalam Tea Research Station in Shaft. The experiment was conducted as split plot
based on randomized complete block design with three replications. Clones were considered as main plot in nine
levels and irrigation treatments were as sub plot in two levels (irrigation and non-irrigation). Sixty days after the onset
of water stress, water stress index, relative water content and quantitative traits included number of shoots, fresh and
dry weight of shoot, length of shoot, length and width of 5th leaf and green leaf yield were evaluated in two stress
and non-stress conditions for screening of tea clones. The results of variance analysis showed significant differences
between clones, irrigation treatments and clonexirrigation interaction for all measured traits. Under water stress,
relative water content, yield, yield components and other growth characteristics of clones decreased, so that the
highest decrease belongs to green leaf yield. The results of water stress index and changing percent of measured traits
showed that the clones of 276 and 100 promising clone with the highest water stress and the lowest changing percent
of quantitative traits, have the higher potential to tolerate water deficit stress conditions compared with other clones
and useful for tea breeding programs as tolerate clones, also because of the low water stress index and high changing
percent of quantitative traits of clones 399 and 278, can be introduced them as susceptible to water deficit stress.

Keywords: Screening of clones, tea plant irrigation, tolerate clone to water stress, tea yield, water stress index.
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Table 1. Names and characteristics of selected tea clones

Row Clone name Type Origin Row Clone name Type Origin
1 272 Chinese West of Guilan 6 399 Chinese West of Guilan
2 277 Chinese West of Guilan 7 276 Chinese West of Guilan
3 100 Chinese West of Guilan 8 278 Chinese West of Guilan
4 285 Chinese West of Guilan 9 269 Chinese West of Guilan
5 74 Chinese West of Guilan
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Table 2. Soil moisture percentage in non-stress and
water stress plots

Days without irrigation

0 10 20 30 40 50 60

Irrigated 2454 2451 2449 2444 2454 2445 24.40
Water stress  24.51 19.29 11.90 946 9.12 13.09 10.74
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Figure 1. Water stress index for nine selected tea clones



v Sl S SOl (S 6T T & Eul Gl i Ses 5 S Sl Yve

o lus bl Sl 9 059
Lalys 5o bapsls ooles o)l Sz 9 5 s
2 i glogls 51 xeS Ghalesl cnl o (ol i
xoolS Jlie 31 (F Jgaz) 0 Jol5 syl bauly
olusls Sas g 5 (39 Slao lp )bl slajles
(F Jgo2) wo S jlgime wops Vil o o
Slge iz mals Gyl Sl ek jobay ol i
Cod |y A w8 4 ol ol plaisl g Sass
ol (39 20IS @ youie a2 53 g 00l )8 S
039 e oy 3YL (Puthur, 1996) o valgs
VE 5 YYY A9 VA slagsls o olesls 3
doys FYIAY o SEIAY VYOO VYAF L o ia
P08 metS deyd (e @S (Jlps ol osalis
Ci B A TVE gV e GlagglS 4 by e o)LLl
(D Jsiz) 051 0o yd YOIAE o \WIPA L

P O alie 3 o)ludlh SS9 Dl i W
039 e Sy (Yl g ysbay g olsll
Loy VA9 5 YVA GlaelS jo o lusls S
039 e Qo0 pieS g oo FYIAY 4 FTIVO
b st YVS 5 Ve e glapslS o ojlusls S
30 (0 Jgaz) o csslive wsys Ye/o) g VF/PY
@ 3o o)LLl 5 (559 ey A5 g Ll pd
a Gl T i Lyl 40 5 Y9 5 YA (glanysls
S 0jy e O Vg YA lagyls
@ gle o GR5 5 e Buled o o)l
b pol ragh @bs (0 Jsaz) o9 YAD (pl8
O3SV (53, » (2011) Netto et al. lawgs a5 auiss
il s s plosl gl Ll o allu a

(05w L 3los) o ) luss L o515
5 o5 ol Glas (7 Jguz) (mibly 4528 mls
5 oS blie S pimen 5 )bl slojles
M oo lsls sl chao bl gl les
ol Glo gme woye VN Jleis] maw o cldls
5 g sy o lusls slaws ( Sleo (s i
YAD 5 YA lapsls & sl (55 o Ll
Ss YAD 0S4 Glee olsls VYE L g
03l el GRE g GRS e Bl o a5 Jl o
b it |y o)lesli i ufils S YVY
Oz (T Jaaz) og Lls o lusls 0 4 AP
B o lsls (S5 6pdumd sy druloe
Qoo oYl aS ol lid mdaw asly j cldls
9 YA layels o o lusls olow Ciw o s
3,3 392y whoyd FYIYY 4 FENY L cud sa YA
olawi posd doy peS a5 Jb o (0 Jgux)
Sl ety o, VAYY L YVE (oS jo o Ll
S CES an fSae Ks Slea O Jpaz)
Sl 05 g fiie (5 Sab 5 (e 4z e
ol 8 e g el pias Sl cpl ds s il
aly> 5 Jexite ol il oS SolS )3 wo)s
Sldlae o .(Zeinali Khanghah et al., 2004) s
BB o lsly slaws zals ol (25 51 ol
Gloasg o 0Ty o lusls slaws iliEl 5 cadls
Fordham, 1971; Stephens ) cewl oals 5,155 sl
& Carr, 1994; Car, 2010; Majd Salimi &

.(Shaygan, 2017

Gl by Sluogas (S 6)lel 5 0ol 5 8l Guilly w328 @S Y Jgax
Table 3. Results of variance analysis effect of clones and irrigation on some growth characteristics of tea

Mean of squares

Source of variation d.f

Number of Fresh weight Dry weight  Lengthof  Lengthof  Width of Green leaf

Relative water

shoot of shoot of shoot shoot 5 leaf 51 Jeaf yield content
Block 2 61.40" 21.91"¢ 2.38™ 0.12" 0.28™ 0.06™ 70.84"¢ 499"
Clones 8  9097.97" 4802.92" 183.34™ 2.84" 3.64" 0.40™ 158594.00" 43.40™
Error (a) 16 40.57" 27.38"* 1.72"¢ 0.45" 0.49™ 0.09" 100.01" 5.74"
Irrigation 1 70272.29™ 28665.44™ 731.14" 78.74™ 91.33" 16.18™  609995.97" 1608.29"
ClonexIrrigation 8  3273.33" 1419.15" 34,31 1.52" 436" 0.65™ 23010.86™ 26.44™
Blockxb 2 40.51"* 20.08"* 0.72" 0.04"* 0.06"* 0.03"* 18.15" 3.38"
Error (b) 16 46.43 33.17 2.19 0.22 0.27 0.08 32.55 3.73
Total 53 - - - - - - - -
C.V. (%) 6.02 8.71 11.12 7.36 8.28 11.77 12.09 2.57

Bo )3 ) ozl e )8 ls e Dglis g lo piee Sglis 89 oS 5 4y s g NS

Ns, **: Non-significant and significantly differences at 1% probability levels, respectively.
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Table 4. Mean comparison interaction effect of clone and irrigation on some growth characteristics of tea

ClonexIrrigation Number Fresh weight Dry weight Length Length of Width of Green Relative water
Treatment of shoot of shoot of shoot of shoot 5 leaf 51 Jeaf leaf yield content
(n/m?) (g/m?) (g/m?) (cm) (cm) (cm) (g/m?) (%)

272x Irrigated 86.6™" 41.08% 6.827 8.37° 8.38% 3.12°°¢ 157° 77.76°¢
277xIrrigated 141.66° 83.05°¢ 15.29% 7.72%¢ 7.83%¢ 3ad 218.80° 71.11°9
100xIrrigated 102.66 ¢ 73.58°¢ 14.20% 8.16% 7.28%¢ 3.36% 647.73° 81.21%®
285xIrrigated 231.33%® 155542 29.972 8.272 5.65°" 2.50°f 705.33 82.23%
74xIrrigated 125.33°¢ 66.04 % 14.66 % 7.64%4 6.47°f 2.61%¢ 297.42° 79.08%¢
399xIrrigated 2382 141.372 23.58° 7.19%¢ 8.762 3.36% 583.33° 79.95%°
276x Irrigated 91.33% 4580 9.56 " 6.64°" 7.41%4 2.510¢ 143.71% 81.57%®
278xIrrigated 116% 95.45° 20,73 6.44%9 8.772 3542 379.25¢ 78.87%°
269x rrigated 210° 100.36° 18.16% 8.05%¢ 8.16%° 3.39%® 281.04° 84.48°
272xWater-stress 50.66' 26.37" 421 5.02% 5.27™ 1.52% 218.80° 71.11%9
277xWater-stress 73.339 28.54" 7.09M 4.16' 425" 1.479 83.16% 66.02"
100xWater-stress 66" 63.08f 12.02¢" 538" 6.04%9 2.35%9 378.80¢ 72.229f
285xWater-stress 126.66 % 92.78" 20.37°% 6.55%9 4579 2.05%9 374.88¢ 74.29°¢
74xWater-stress 7091 24.37" 7.499 3.83! 420" 1.93°%9 100.98 70.08°9
399xWater-stress 85.33 " 387891 8.4897 521" 3.271 1.459 151.83° 65.749"
276xWater-stress 74331 3376 7.6291 5.77¢" 6.82°" 2.57%¢ 87.50 76.11°¢
278xWater-stress 68" 24.90° 7.329 4320 416" 1.78°%9 109.69" 62.80"
269xWater-stress 79.339" 54.97°%9 12.14°9 5.66°" 6.71"" 2.43"9 125.84" 67.67™

el 00,0 O Lozl o )0 I8 g D9l 995 saiaLis gt o 40 Glues ol >
Means within a column followed by the same letter are not significant at the level of 5%.
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Table 5. Mean comparison of the changing percent of mean traits in non-stress and stress conditions in nine tea

clones

The changing percent of

Clone Number Fresh weight Dry weight Length Length of Width of Green Relative water
of shoot of shoot of shoot of shoot 51 Jeaf 5" leaf leaf yield content
(v/m?) (g/m?) (g/m?) (cm) (cm) (cm) (g/m?) (%)

272 41.46™ 35.41% 36.23%1 40.27°%9 37.11° 50.72°¢ 44.16™ 8.50°
277 47.72° 64.81¢ 52.51%¢ 45,921 44.32"% 50.27°¢ 61.90° 16.53%
100 35.48° 13.682 14.62°2 349f 16.87°2 29.70° 4152%® 11.05®
285 4517 40.20° 31.66%° 20.78%°¢ 18.81° 17.73° 46.86° 9.65°
74 44.06™ 62.87¢ 48.81°° 49.24° 34.76° 25.42° 66.04° 11.23%®
399 64.13¢ 72.55¢ 63.84°¢ 26.68 "¢ 62.69¢ 56.31° 73.96¢ 17.72°¢
276 18.72% 25.94%® 20.01%® 13.182 7.762 62.51° 39.10° 6.63°
278 41.40™ 73.94¢ 64.75° 32.76°° 52.36% 48.76° 71.07° 20.31°¢
269 62.22¢ 45.23° 33.11% 19.23%® 17.80° 27.92° 55.21¢ 19.90°¢

el 00,8 0 ozl mhas )0 lo e Dglds 055 saima L et jo 48 Hlen lald >
Means within a column followed by the same letter are not significant at the level of 5%.
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