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The Physiological Responds of Cutting Seedlings of Ancient Tea Plant to
Drought Stress and the Comprehensive Evaluation on Their Drought
Resistance Capacity in Karst Region
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Abstract: Physiological characteristics of cutting seedlings of ten ancient tea plants from Karst region
were investigated under water controlled conditions to unveil the possible mechanisms of cutting seedlings
of ancient tea plants in response to drought stress and to screen out the drought resistant germplasms. The
results showed that the relative water content, PSII (F,/F,), stomatal opening rate, stomatal length and
stomatal width were decreased. Meanwhile, the relative conductivity, content of the lipid peroxidation
product (Malondialdehyde, MDA ), contents of hydrogen peroxide (H,0,), superoxide radical (O;)
producing rate and stomatal density were increased with the treatment intensity. One strong drought
resistance material and five better drought resistance materials were selected from the ten ancient tea
cuttings. The one-year field trial proved the subordinate function method based on physiological
parameters could be used as a reliable method to screen out the drought-tolerant ancient tea germplasms.
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HH I DY R o PN R L X A KR R R DY, 1981), i — Sy Bt i 2 A7 FE 2L
LR FANAE AR 7, KLUk SR i Bt Jsbl A NATIVE R ORI . I ke, BlAE AATT6)
ZE IR B BB SRECE B SK BT AR AR, ol RN D M 5 1Y R M DX WS B R, BUR AR AR
BRI IR ol RS B IR AT O SRR AN, AR, MR Ll DX R, RAKRE D95, R
R I M PSSR (BB RIGTEE K, 2010), AP0 2 Bl s B2 s R Bl ) (1) 2 2 B 1
PRI o PRI U L0 5ty e A B 08 5, 429 th bt AR Rt & ﬂ???ii%ﬂﬁﬂﬂqﬂiﬁ%**ﬁﬁ%&d@ﬁﬁﬁ%@ﬁ

T RWHE AT T, ARATHD AL BN ZER AL 5 K BT B TS H g e
A H LR DL R F ff i) S5/ A8 4K, (Perez-Martin et al., 2009; Habermann et al., 2011; Liu et
al., 2011; F&3C5 %%, 2012) %5510 . Upadhyaya fil Panda (2004). Netto 2% (2010) %} A5k
TG, R EoR, T R R UK, TR, MHOGEER . SAURE &t
R PR RGN ) 52 BIANRIRE LRGN, AL 552 24055 o X 5 A PRAR 57K oAb B2 [ 1R S 1)
FHOGHERIILAS (F8F07 4%, 2008; e %%, 2010) —3,

AR e Y o N s T REHB X H B ORSE R 10 ANMUTUS 2B T4E o AR, I ok oK
RWCEA IR T 54, A AR PR AR AR PR SRR AR, SR & sk BB S 27 5 PR b 5
PR, TR, R R RSl T B0 Hn CASGAIE, B A5 AT R h Z R o e 905t 1 07 226 A v 2R
DA AE 3 CROK P BB 2 22 W S0t DX 2 A (1) Pt 52 B R A LR A B
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1.1 iRIewra
T FH (AT RE A 5 M e H X 10 AU 450 [Sect. Thea (L.) Dyer]$F4fife, A7 iR EE A1
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Table1 Growth characteristics and surrounding conditions of ancient tea plants

e 4 ~
A N :ﬁ s -
No. Year Crown em Pla.mt Plant fvera 1 Type of the surrounding soil K Origin

Age . DBH  height type £C annua

diameter precipitation
GNOl  >4004E 6.0x55 680 9.0 WEAK Shrub 1 079.3 wEMYE L Yellow little sand soil 1E% Zeng’an
GN02  >5004E 8.0x85 620 80 FFAK Tree  1398.7 wEMYE L Yellow little sand soil 72 Pu’an
GN03  >3004 62x50 450 150 F*K Tree  1148.6 b1 Yellow sand soil B¢ Guiding
GN04  =1000 4F 12.0x 13.0 120.0 13.0 F*AK Tree 15084 WAL Yellow little sand soil MY Xingyi
GNO5  >6004 10.5x11.0 92.0 80 #EA Shrub 1 154.3 et Yellow soil BBA Guiyang
GN06  >3004 7.0x55 400 50 #EA Shrub 1 398.7 b1 Yellow sand soil EPYL Yinjiang
GNO7  >5004E 8.0x85 450 115 FFAK Tree  1079.4 wEMYE L Yellow little sand soil 1 B Daozhen
GNO8  =1000 4 10.5x10.0 900 5.0 W#EAK Shrub 13744 wmEYE L Yellow soil 3¢ Puding
GN09  >5004E 8.0x85 450 7.0 FFAK Tree 10384 L0t Purple sand soil %) Jinsha
GN10  >3004 7.0x55 400 150 F*K Tree 12292 et Yellow soil ‘%% Anlong

12 ZARIRKIKLE
1.2.1 Atz

2011 4F 11 H, BEEHE SN R AR AR S K A — 80 1 A AR T 1, AR 2 B
BT, B S Bk, TEERIMEIR AL, 2012 46 8 A 1 HIFG/K D WHaAEE. B 4 43 X}
L, AR KR 75% + 2.5%; FRREMRE, AR EKER 55% + 2.5%; HOEEMNE, AXEIKE Y
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40% £ 2.5%; FJEMNA, FXTEKER 25% £2.5%. FEAALEE S . KAPRNE TR, X6 A
AT 7800 BEAKAIAR ) L3S K R AR BRI, 2 JEANGEK, 1AM 7K 43 E AR TEFE 28 BT e (R 7K 4y
g, LG R RR R RREAMKIERN 8T R 217K 4, Al H 38 B oK S A v Ve o LA A 3
FH AT 02012 4 9 A 15 HECREAT A 2R bRl 2, 2012 4 10 H 1 HEREZE T AL Fa b5 1000 2

PRI A [ SN K2R R 2 bl IR AR IR AR 2 L pH 4.53. 433k 6.6 mg - kg
HHUR 10.68 g - kg TS 22.63 mg - kg AN 140 mg - kg AR 1.99 mg - kgL ATHRAS
40.51 mg - kg ACHEE 21.8 mg - kg ARGE 12.73 mg - kg AR 0.19 mg - kg AR 0.54
mg - kg 7% 30 mg - kg
122 MXF ik

I AEDE 2 K S 0 2 SR AR YL (RS0 45, 201205 N % (MDA) &l K H e Lk 2
B2 (AR5, 20085 HELG RN SR FH A SC 245 (2012) 17715 HyO, & BN 5E 218 Jin 25 (2008)
o e BET e o5& I 5E 3 [ Huang %5 (2008) 51 S FLERIE SR $ 14 B
(BRSO 5%, 2012); PSTTE Gt s T = (FJ/F,) FIH Li-6400 F45 06540, EPEKH
— IR A BRI RS 3 ~ S N ThREMET 3 IRE A IE (RS0 &, 2012); ZRZHy & &l
TE KR A TR Wk L a9 (GB/T 8313-2002), it 25 2 55 R 1 w5t 1100 o >R T i — i L (7% (GB/T
8314-2002), BIFERR 8 Rl s R 48 /8o OBV (GB/T 8312-2002); Wl e J5Uk} A #5728 —2F it

AR BRI A S5 R 8 5 2 FARSE (2009) ) )57k 7E20134E3 H16—26 H ], 4351
Wb 7 — A A U, BFAARE R e 5, R A D) il B, HiMoticBA40028 Wt il 5%
MELC, AR WEI0MEF, H e =t L 2R R e i SR A R RS s R A R 4%
FfaE (CTR) = (MHM=AZURRE + FEVREALUZRD M )JRRE (AR 55, 1986,
123 A6 EE DT

SEIERBOTE T GHFAR 25, 2007): IEAHDG, Uij= (Xij = Ximin) / Kjmax = Xjmin )5 T,
Uij= 1= Xij = Ximin) / Kjmax = Xjmin o I Uy 7m 1 F03E j I0A5PUE LB R A X 2R i Fhk
FRPRIVIEAL s Kjmin NI FPI J FRARI I ME s Xjmax FNITA PR j FaPR A | FonHEA
an Al j R

BN FHEAGEA T IR 1= CyfSy o, 12— EmNEL, RNV IR T 5
TE R RN (R AERE T FRAL IR E A o Gy 2588 j AR PR BRZL M AE, S50 | ANFRPRAE A e b 2
IR P IE . iR SARDE, WO | = SyCj. F a1k, THE BNV AR
MAE: W =13l (FEEH, 2010).

SEETRIME: D= (Uyx Wpo @hFfTR IS JibriE: 08 < D < 1, #8§i; 0.6 < D<0.8, #i;
03 < D<06, H4i; 0 < D<0.3, $90 (FLIEME 25, 2001).

1.3 HiEENTF R

S IHREG O IE K B B WD 1 10 ANl 2T 4G v PUoerE i A R i, e 5 hE Tk 10 4>
TR 0 R A Bk R UL TR R e )R R B T B K 2 S
AP RE . T 2011 4 11 JTR B3R 10 AN 1 AR (B2 15 cm) $ZFEHLIX 4
WATHHT e AT R, SEATATEE 1.5 m, ZEAT47HE 0.3 m, #REE 0.3 m, RE/NXFRAE 20 £, RNk
RWHE 3 KEL, EHREHE. fSRAKRE, T 2012 4 3 AATEW AR, Y HIESKEET
25% H (] $¢ 7K B B HEAT R M KA THITE 25% ~ 35% 2 1], FE%RK 8 ¥R T 2012 4F 11 H SRR AET - %
NGRS =2 (o
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A PR AT B — 2 R U (GR 2D R, AHFSTA 10 A 2R bR 2 AR
B, BIFE 4.00%UL L, JLFTE R S R R W e TR AR AR R RO IR R R
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Table 2 The quality components of 10 ancient tea plants and the cutting seedlings of ancient tea plants

e i 25 2 FE R /% Free amino acids WK Z %)/ % Tea polyphenol MIER /% Caffeine igi’ﬁﬁ
Germplasm i FFA i L ik ELd) FHi Aqueouos extract
number Ancient plants Clone Ancient plants Clone Ancient plants  Clone of clone
GNoO1 426 +0.09 de 452+0.077  28.89+059cd  2676+1.04  3.56+0.09c  2.97+0.04" 42.82+0.76
GNO2 437+0.02 cd 440+0.117  36.56+1.13a 3521+147" 257+0.04f  256+0.03" 49.77 £0.99"
GNO03 5.85+£0.07a 5.75+0.087  32.50+0.85d 29.76£0.99™ 321+0.02d  3.15+0.05 5123+ 1.12"
GNO4 490+0.11b 4.65+0.09"  2845+0.84b 27.65+1.13"  3.65+0.06bc  3.19+0.08 44.53 +0.80"
GNO5 4.69 + 0.06 be 485+0.13"  2571+£087de  2565+0.85 329+0.09d  3.46+0.04" 50.09 +0.91"
GNO6 4.15+0.09 ef 443+0.117 2423+0.60¢ 2513+0.66 3.14+0.08d  3.10+0.08" 39.23 £0.72
GNO7 3.95+0.09 g 441+0.117 3132+1.14b 3145+ 1.04" 4.12+0.12a  2.67+0.02" 43.67+0.53
GNO8 5.74+0.13a 532+0.05"  28.76+1.02d 26.53+1.02  3.76+0.08b  3.25+0.02 45.61 +1.00"
GN09 432+0.04 de 44740087  32.78+0.55b 32.66+1.23" 2.89+0.05¢ 2.56+0.04" 4432 +1.28"
GN10 4.07 +0.03 ef 425+0.04" 31.14+1.06bc  29.55+0.93" 2.61+001f  2.09+0.01" 44.55+£0.87"
it Control 3.92+0.03 25.11+0.34 3.23+0.01 4226+ 1.15

e FSRA TR LRI E St * A HIRTRAE P <0.05 A1 P < 0.01 K500 0 2 5 1k
Note: The same letter indicates to no significant difference in a column. * and ** indicates significance at P < 0.05 and P < 0.01 level difference

compared with the control.

22 TFTEpEXMEFRMTEEM R EEMENE

BEE /K 73 e R B2 R I, B B AR B /K AR B B A (BR 3D 7R, P LT
S S CRG 7K 23 00k F ) 3K R 55%. 40%F0 25%) K, 10 AN ZsHF4 i i F A
TR XA L) B3 R fEEEMNEE T, 10 AN ST A S K R 22 F 0K,
GNO9 I Jr A & K S dpe iy, GNOT I AR B K AR, 3008 76.3% 5 55.1%.

ANFEZRG AR 10 AN ZeR T4 i i FA R L 3 2 0 A AR L3 B3 BT (BR 3D EJEN)
RIS R HEX AL 9.62. 2.84. 3.58, 3.17. 3.52. 7.90. 6.61. 429, 4.11. 2.99 {5, H:
t, MOEE GNOL FHIRAR B &k, GNO2 A1 GN10 HHRARX 4/ O 5 s bl Wh i A2 RS i iR & I
AN =B

EP REAE LT 54, MDA & 83HBORER RGN, HE5XMAREEZER (K 3). WK
M+, GN02. GNO5. GNO7. GNO09. GNI10 Hil@AHxFe N, 2 BH T 556 S F AR BE /N

A TS IE B IR, 10 AN ZAFHE i i HoO, 5 5 O 7 AR R AT 52 T34 (3R
3o (EERIE. TEMTEEMNA N, HO0, S EE S XA (3D, GNO1 fl GN10 IR 4%
P4 v R BGHRAR N R . AHRIARFE T, IOy AR T AR AR O W, AErP B R, 10 AN
AP FTA R ) O; e AR T AR LU RS N T 2 A5 L b EERE A R 3N T 3.56. 3.01. 4.44.
3.02. 2.78. 3.14. 3.34. 3.74. 2.40. 2.45 f%.
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®3 TRpMEMHAFEMNEKE. BEETYREE. H.0, MO =EERMFME

Table 3 The effect of drought stress on relative water content, conductivity, MDA, H,0, and O; producing rate in leaves

A3 TR T ﬂl')ﬂﬂxa‘éa‘m%/% EE%%@/% MDA/ 1,0,/ o5/
Germplasm Drought stress Relative water Relat1v§ . (umol - kg'l) (mmol - g'1 FW) (umol - min'l‘g'1 FW)
number content conductivity
GNO1 X it Control 93.02+0.39 cd 7.82+0.13y 535+0.32v 2.11 +0.02 nop 3.26+0.06 vw
B Mild 81.26 + 0.46 ij 28.19+024mn  25.87+0.161 4.03+0.32 de 6.11 +0.03 op
1 Moderate  63.07 +1.07 u 39.06 +£0.88 i 42.14+032 5.80+0.13b 8.22+0.03 fg
i Severe 55.08+0.53 v 75.09+0.70 a 73.03+0.50 a 7.26+0.05a 11.59 +0.10 be
GNO02 % 1§ Control 95.97 +0.30 ab 14.43 £0.39 tu 10.01 + 0.38 st 2.00 £ 0.05 op 2.59+0.05 x
%% Mild 85.67 + 1.08 gh 20.37+0.25q 12.46 +£0.93 q 2.92 + 0.05 ijkl 441+0.05u
th i Moderate  79.71 +0.39 jk 252240390 15.89 +0.56 p 3.11 +0.07 hijk 5.18+0.06 rs
#J¥ Severe 74.26 + 131 mno 40.98+0.62 h 27.72+0.02k 478 +0.28 ¢ 7.81+0.02 hi
GNO3 % Control 92.76 +0.33 cd 15.24 +0.40 st 8.92+0.33t 2.51 £ 0.08 Imno 1.89 £0.03 x
2 Mild 85.19+0.33 gh 22.43+0.17 p 15.49+0.28 p 3.14 £ 0.05 hijk 4.74+0.04 tu
th B Moderate  78.02 + 0.86 ki 40.91+0.76 h 31.50+0.32 i 3.40 £ 0.16 fghi 6.26 + 0.06 no
¥ Severe 69.30 £0.72 qr 54.55+0.73 ¢ 6280021 ¢ 482+027c¢ 8.39+0.08 f
GNO4 %} % Control 94.47 +0.33 be 14.15+0.36 tu 8.92+0.361t 2.11 £ 0.06 nop 234+0.10 x
BJE Mild 86.45 + 1.06 fg 27.23+0.33n 20.06 + 0.40 n 2.79 +0.07 jkl 3.45+0.13 vw
th B Moderate  72.45 + 1.65 op 3520+ 0.35 4109+ 031 f 3.21 + 0.03 hij 4.90 + 0.04 st
¥ Severe 67.40 £ 0.61 s 44.84+£0.57f 59.99+0.22d 421+0.14d 7.46 +0.04 ij
GNO5 X} ## Control 95.90 + 0.97 ab 16.16 £0.29 s 6.94+0.46u 2.14 £ 0.05 mnop 3.37+0.07 vw
B Mild 83.21+0.41 hi 29.02+038m  12.19+0.34qr 3.26 + 0.18 ghij 6.57 +0.04 mn
"1/ Moderate 7825+ 0.41 kl 4237+051g 18.20+0.39 0 3.75 + 0.22 defg 7.89 +0.08 gh
¥ Severe 72.19+1.25 0p 56.90 £ 0.54 b 36.96+0.09 g 4.18+0.14d 937+0.04d
GNO06 X} ## Control 91.45+0.52 de 6.49+ 028z 11.03 + 0.48 s 2.09 + 0.01 nop 3.58+0.15v
B Mild 87.26 + 1.06 fg 10.08 +0.54 x 2478 +0.191 2.56 + 0.06 Imn 5.65+0.04q
1 Moderate  77.93 +2.28 kl 35.59+0.95 29.43+0.31] 3.15 + 0.02 hijk 7.01£0.041
F S Severe 71.18 £ 1.03 pq 5126 +0.25d 47224029 ¢ 3.53+£0.16 efgh 11.25+0.04 ¢
GNO7 %} B Control 97.39£0.38 a 5424029z 6.08 £ 0.45 uv 2.06 £ 0.07 nop 3.52+025v
B Mild 89.03 + 0.34 ef 11.99+022 w 14.60 £ 033 p 2.65 £ 0.08 kim 7.06 + 0.08 ki
"1 Moderate  80.71 = 0.30 jk 18.85+0.09r 23.26+0.35m 3.19 £ 0.06 hijk 8.90+0.11¢e
F S Severe 73.44 + 1.12 nop 35.83 +0.69 33.53+025h 4.14+038d 11.74 + 0.07 ab
GNO8 % I Control 96.85 £ 0.52 ab 1253+0.17vw  12.33+0.75qr 2.01 £ 0.08 op 321£0.09 vw
2 Mild 85.42+0.57 gh 22.52+022p 23.09 +0.38 m 2.09 + 0.06 nop 6.27 + 0.06 no
tH i Moderate  75.94 + 0.40 Imn 34.83 +0.84 37.46+0.11g 3.13 £ 0.12 hijk 8.77+0.05¢
#J¥ Severe 67.92+1.821s 53.72+£0.29 ¢ 65.44+0.28 b 3.83 £ 0.09 def 11.99+0.47 a
GN09 i Control 96.15+0.15 ab 7974033y 5.14+038v 1.70+£0.05q 3.08+0.24 w
2% Mild 88.53+0.53 f 13.58£0.16uv ~ 12.95+0.80q 2.40 £ 0.06 Imno 5.83 +0.06 pq
th B Moderate  81.57 + 0.82 ij 18.98+0.55r 18.57+0.10 0 3.10 £ 0.16 hijk 6.81+0.04l m
¥ Severe 76.30 + 1.42 Im 32.78+0.19k 32.79+0.40 h 3.74 £ 0.04 defg 7.40 £ 0.02 jk
GN10 %} 1 Control 92.12+0.46 cd 16.55+0.23 s 9.81+0.13 st 2.10 £ 0.09 nop 3.39+0.10 vw
BJE Mild 84.62+0.36 gh 30.64+0.221 10.10+0.10 st 3.27 + 0.14 ghij 551+0.12 qr
FJ¥ Moderate ~ 66.42 + 1.41 st 38.59+£0.90 i 15.89+£0.36 p 4.85+0.06 ¢ 7.16 +0.03 jkl
)% Severe 64.04 +1.87 tu 49.56+£0.73 ¢ 29.51+0.13] 574+031b 8.32+0.03 f

e FBIIE T EE IR P =0.05 KRR 25

Note: The same letter indicates to no significant difference at P = 0.05 level in a column.

23 FEPEBXHFEEM FSFFEM PSIRRAENFEF=E F/FnBIRIE

M 4 TTLUFE H, RV 10 ANy ZeWHF 4 v i 00 AL BE IR — 3, (AR B A A L
LB BB T S R N G O Sy AT R M N AL L S R 15D
ey R SR 2 O KR, AR GRIBRE A 12 500 E, iz TR ENE S BUR L
RN . A T R MR N, 10 AN AR ST RCR B Ed N, iR
TEEJEMHE T, HATETE A 70% B0 ERSALERAL T R A - GNOT. GNO3. GNO5. GN06. GNO8
AL ETHIERE RO, RELTFBCRA B BEE RO FEE R INTE, 10 ANl 25 T4 ik < 4L
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AR BRI 5 LA S B T PR # . AErP BN AR BT, bR Py LA A s B2 5 0 B A A

ZESt. MAEREHMELLET, JL
ALK K AR IR E%%

AALKSERNSE 5 550 AL A LU A A 22 07, R e AT 4
BALEEH, FPEE GNO9 LR/ T R M/

Fo/Fo i PSR 7778, O TRV RS I RO REFAL R . e h,

AT B Fy/F BB e RS EENE T, 10 N R R Fy/F SR
MILLE 3 N b, GN03. GNO6 FREIERERA, GNO4 N il
® 4 FEBEMHRSIEMF/F R
Table 4 The effect of drought stress on stomatal characteristics and F,/F, in leaves

R SJE 4p /=] R

éﬁﬁ;m TR }1?5;) L e AL e
Drought stress . Stomatal open rate  Stomatal length Stomatal width

number Stomatal density

GNo1 %} Control 313.35+2.11n 95.00+ 1.05b 20.00+0.17 ¢ 16.84+0.08 b 0.84+0.01 a
BB Mild 373.25+2.52 Im 62.73+£023 g 19.10+0.15d 15.74 £ 0.05 d 0.78 £ 0.00 cdef
'HJF Moderate  450.97+9.11 g 39.23 £ 0.46 ] 1743 £0.16 gh 13.89+0.11 g 0.69 +0.01 ij
)Y Severe 683.15+5.99a 14.44 +0.07 uv 14.44 +0.04 n 9.59+0.04 0 0.60 +0.01 mn

GNO02 X} & Control 188.51£3.19t 84.45+0.50d 18.23 +0.15 ef 12.19 £ 0.06 0.77 £0.01 defg
1% E Mild 244.12+1.86 q 69.43+032f 16.89 + 0.10 ij 11.79 + 0.06 k 0.73£0.01 gh
1 Moderate  301.57 +4.34 no 48.54+0.721 13.18 £ 0.06 p 10.96 = 0.04 m 0.62+0.01 Im
¥ Severe 391.57 +5.25 jk 2523+0411 11.18+0.02 1 6.91+0.02q 0.54+0.01q

GNO3 X} & Control 221.77+2.2671s 90.00 + 1.00 ¢ 19.95+0.13 ¢ 16.54 + 0.41 be 0.83+0.01 ab
12 E Mild 393.45+6.71 jk 77.50 £ 0.50 e 17.86 + 0.07 fg 15.74+0.16 d 0.80 £ 0.01 bed
B Moderate  488.99 +4.40 f 36.86 +£0.37 16.53 +0.17 jk 13.04 = 0.07 hi 0.67+0.01 jk
¥ Severe 571.07+5.46d 20.83 + 0.48 mn 12.84+0.10 p 9.48 +0.03 o 0.58 £ 0.01 nop

GNO4 %} Control 182.96 +3.15t 82.57+1.03d 18.15+0.05 ef 14.79 £0.11 ef 0.74 +0.01 fgh
12 E Mild 243.95+3.52q 66.67+0.14 f 16.89 £ 0.06 ij 12.98 + 0.06 hi 0.73+0.01 gh
W Moderate  293.85+2.67 0 51.54+1.26h 15.04 +0.05 m 9.67 +0.05 0 0.66 % 0.00 jk
&% Severe 396.03 +7.32 jk 29.12+0.28 k 11.88+0.12 q 8.40+0.01 p 0.56 £ 0.01 opq

GNO5 % #& Control 221.77+3.751s 100.00 + 0.00 a 22.46+0.38a 17.44+035a 0.80 + 0.01 bed
12 FE Mild 360.38 + 6.09 m 77.56 +0.50 e 18.60+0.32 ¢ 16.44+0.08 ¢ 0.78 £ 0.00 cdef
H ¥ Moderate  449.09+4.22 g 46.15+0.95 16.19 +0.08 kl 13.77+0.02 g 0.68 + 0.02 ij
&% Severe 565.32+7.25d 28.23+0.23k 14.99 £ 0.03 m 10.88 £ 0.03 m 0.56 £ 0.01 opq

GNO6 % #& Control 310.48 +5.12 no 20.00 £0.51 no 20.35+0.32¢ 16.79 £ 0.19 be 0.79 £ 0.01 cde
2R Mild 418.89+7.78 hi 19.10 £ 0.23 nop 18.41£0.09 ¢ 15.79+0.18 d 0.76 % 0.02 defg
"F B Moderate  507.60 + 6.96 ¢ 17.43 £ 0.25 pqrs 15.84+0.16 1 12.68 +0.07 i 0.66 % 0.00 jk
)Y Severe 664.13+7.69b 14.44 +0.12 uv 14.09 + 0.03 no 9.57+0.02 0 0.55+0.00 pq

GNO7 X} & Control 232.86+3.24 qr 18.23+0.370opqr  20.00+0.34 ¢ 15.14+0.12 ¢ 0.81+0.01 abc
2R Mild 371.47 £5.45 Im 16.89 +0.29 qrs 18.60 £ 0.08 ¢ 14.14+0.09 g 0.79 £ 0.01 cde
"HJF Moderate  426.71+2.23h 13.18 £0.02 vw 17.54+0.16 gh 13.12+0.05h 0.69 +0.01 ij
¥ Severe 509.98+1.59¢ 11.18 £0.03 x 1449+ 0.07 n 10.99 £ 0.07 m 0.57 + 0.00 nopq

GNO3 X} & Control 188.51£1.00 t 19.95 + 0.84 no 20.89+0.29 b 16.49 +0.17 be 0.83 £ 0.00 ab
12 E Mild 406.92 + 5.42 ij 17.86 £ 0.16 pqrs 17.54 +0.28 gh 14.14+0.11 ¢ 0.80 £ 0.01 bed
I Moderate 48236+ 5.12 16.53 +0.16 1st 15.19+0.10 m 12.74 +0.11 hi 0.71£0.01 hi
H ¥ Severe 626.71 £4.97 ¢ 12.84 = 0.06 vwx 13.84£0.07 0 9.68+0.050 0.59 +0.01 mno

GNO09 X} & Control 247.22+4.57q 18.15+£028 opqr  19.30+0.23d 15.84 +0.08 d 0.81+0.01 abc
12 E Mild 303.75 + 3.86 no 16.89 £ 0.08 qrs 17.89 £ 0.05 fg 14.59+0.07 f 0.79 £ 0.00 cde
B Moderate  384.74 + 6.38 kl 15.04 +0.33 tu 16.69 +0.15 j 14.14£0.03 g 0.69 £ 0.01 ij
¥ Severe 426.92+221h 11.88 £0.05 wx 1439+ 0.02n 11.59 £ 0.05 kl 0.56 £ 0.01 opq

GN10 X} Control 207.77+1.07 s 22.46 £ 0.68 Im 18.54+027 ¢ 13.09+0.10 h 0.75 + 0.02 efg
12 E Mild 271.67+4.02 p 18.60 = 0.15 opq 17.19 + 0.07 hi 11.39+0.04 1 0.73+0.01 gh
o Moderate  299.40 +2.08 no 16.19 + 0.20 stu 14.14 + 0.04 no 10.39 +0.06 n 0.64 +0.01 kI
%)% Severe 371.47+£5.17 Im 14.99 +0.20 tu 12.79 £ 0.04 p 8.61 +0.06 p 0.55 +0.00 pq

Ee ST EE LR P = 0.05 KT REZT

Note: The same letter indicates to no significant difference at P = 0.05 level in a column.
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24 HEWMTRERNBENES TN
FIFH LA E 10 AR bR ISR 8 R EUINBCESSMEXT 10 AN BT i i T 275 PR (GR 5D,

ALEE W, 5 T Bt 0 5 o 2 R B ot YR DT R PR A B I 4 AN FRFRKIR A : MDA AHXS HL G5
LTGRO, P2 AR 3R CPIRE KT 0.1) . T 5509555 451 4 GN09 > GNO7 > GNO5 >
GNO02 > GN10 > GN04 > GN06 > GN03 > GNO08 > GNO1 . H: 71, GN09 )3 & e& B ACT-#41E % 0.886,
S SRFTEE AU . GNO2. GNO4. GNO05. GNO7. GN10 [ @ sk 5 K T 0.600, J& T H
HHURER RS SRR %R GNO3. GNO06 F1 GNOS 135 & s 2t ) K T 0.300, b B A 454
SRR BB BT GNOT SR & s AU BB A 0.087, Bt FAMEELSS B A B A ot Bt s

5 10 MEERTEEHREEESTN

Table 5 Comprehensive evaluation on the drought resistance of cutting seedlings of ten ancient tea plants

B o Y Uk Lk L G itk

Germplasm Relative MDA H,0, O, Stomatal Stomatal Stomatal F,/F, Comprehen- Resis-

number Index. water conductivity Stomatal open ate length width sive value  tance

content density

GNO1 Ui 0 0 0 0 0.080 0 0 0.856 0.538 0.979 0.087 L
W;  0.037 0.211 0.300 0.076 0.078 0.048 0.144 0.033 0.043 0.030

GNO02 Ui  0.904 0.806 1.000 0.650 0.847 0.935 0.709 0.000 0.000 0.328 0.657 R
W;  0.056 0.124 0.120 0.104 0.131 0.090 0.146 0.078 0.090 0.062

GNO3 Uj  0.670 0.485 0.226  0.638 0.731 0.360 0.420 0.437 0.516 0.743  0.470 M
W;  0.044 0.118 0.233  0.064 0.147 0.085 0.143 0.056 0.064 0.047

GNO04 Ui 0581 0.715 0.288 0.800 1.000 0.921 0.964 0.184 0.298 0.483  0.604 R
W;  0.053 0.120 0.256 0.076 0.115 0.082 0.108 0.063 0.076 0.051

GNO5 Ui  0.806 0.430 0.796 0.807 0.531 0.378 0.906 1.000 0.798 0.521 0.690 R
W;  0.051 0.137 0.207 0.076 0.108 0.099 0.137 0.062 0.068 0.055

GNO06 Uj 0.758 0.563 0.570 0978 0.151 0.061 0.335 0.764 0.533 0372 0.483 M
W;  0.043 0.266 0.144 0.057 0.106 0.072 0.144 0.052 0.066 0.049

GNO7 Uj  0.865 0.928 0.872 0.817 0.051 0.556 1.000 0.869 0.819 0.678 0.758 R
W;  0.047 0.235 0.196 0.072 0.119 0.078 0.096 0.053 0.054 0.050

GNO08 Ui  0.605 0.505 0.167 0.898 0.000 0.181 0.146 0.699 0.557 0.837 0.347 M
W;  0.048 0.144 0.179 0.064 0.126 0.112 0.162 0.055 0.064 0.047

GNO09 Ui  1.000 1.000 0.888 1.000 0.931 0.822 1.148 0.843 0.739 0.565 0.886 S
W;  0.050 0.163 0.252  0.080 0.095 0.068 0.113 0.057 0.065 0.057

GN10 Uj 0422 0.603 0.960 0.397 0.744 1.000 0.562 0.423 0.342 0372 0.608 R
W;  0.063 0.132 0.132  0.120 0.108 0.079 0.160 0.069 0.076 0.060

e L399t RoBis ML e S. aRdil. FEREL

Note: L. Low drought resistance; R. Drought resistance; M. Mid drought resistance; S. Strong drought resistance. The same below.

25 HEWERIT R BRIEES TN

X il 2B BRI R SR T A SRR (R 6), 10 ANl A bR i BRI R, RR
RS MRLLH LU R WA LU . ML . 1 CTR SR A RIFLE () 22 5, Hirh GNO2.
GNO04. GNO5. GNO7 H1 GNO9 i Z % Skt o fibits LA - CTR 393 5175 0.6 F1 0.3 LU E, FHIH
BAPURRE, b GNO9 i SRR R Al L AT - CTR MBS, 7302 0.89 F10.38, 4 10 4
A AR B A P (R R TR U
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Table 6 Comparison and comprehensive value of leaf anatomical of ancient tea plants
M LE Ratio of
Gy J:?%&J'fﬂﬁf/um }rﬂﬂ*ﬁ.éﬂ?%?ﬁ/pm ﬁ?%?ﬂ?}f{)?:ﬁ/um f‘Aﬁ‘ﬁJ'ﬁE/pm St(?ckade tissue A ‘%?ﬁéﬂi}:{ ?blfi
No. The sizes of upper  Stockade tissue Sponge tissue The sizes of lower thickness to ERFREL Resis-
epidermis thickness thickness epidermis sponge tissue CTR tance
thickness
GNO1 1478 £0.36 f 57.12+0.24 f 122.34 £ 0.50 cd 13.54+£0.68 ¢ 0.47 £0.00 de 025+0.00d L
GNO02  21.43+0.27 be 9244 +1.16b 148.65+0.90 a 19.67+0.41 ¢ 0.66+0.01 ¢ 031+£0.01b R
GNO3  17.65+1.02 de 51.34+£0.82¢g 11598 +1.78d 1543 +£0.67 de 0.44+0.01e 025+0.01d L
GNO04  17.96+0.60 de 81.76 £ 1.16 ¢ 12434 +0.74 ¢ 1443 +£0.34¢ 0.62+0.01 c 031+£0.0l1b R
GNO5  2632+048a 84.85+1.18¢ 115.56 +0.90 df 23.12+0.91 ab 0.73+0.01b 0.34+0.01b R
GNO06 18.44+0.32d 6598+125¢ 12456 £1.07 ¢ 19.33+0.30¢ 0.53+0.01d 028+0.0lbc M
GNO07  22.45+0.65b 89.47+0.84b 102.65+1.06 g 21.55+0.60 be 0.87+0.00 a 0.38+£0.00 a S
GNO8 1543+ 1.11 ef 71.35+0.84d 138.31+0.45b 1576 £ 1.13 ¢ 0.52+0.01d 027+0.00cd M
GN09  25.70+0.53a 96.63 £ 1.64 a 108.34 £0.43 fg 25.12+£045a 0.89+0.01a 0.38+£0.00 a S
GNI10  19.43+0.32cd 4555+1.01h 102.76 £ 0.86 g 18.78 £0.36 cd 0.44+0.01 ¢ 025+0.00d L

Ee FPHE S RIRTE P = 0.05 K P EREZ .

Note: The same letter indicates to no significant difference at P = 0.05 level in a column.
AT A B R AR TR R R R T A R (3R 7D R, FTE B SR e

BRI P HIREE LR SRR CTR 22 18] B W B3 IEAR S, M R0 59 073477, 0.768 . 0.996™,
FE W AR PR I B R o 2R T A T B PR S

F=7 HERHESH
Table 7 Analysis of correlation coefficient
AW I A EE AW CTR

FH5% &% Correlation coefficient

Stockade tissue / sponge tissue of ancient plants CTR of in leaves of ancient plant

0.768™"
0.734"

/7 CTR  CTR of in leaves of ancient plants
FT47 145 3¢ JB B 5 fH Comprehensive value of cuttings

*

0.996

e FRIRAE P <0.01 K550 f 22 1

Note: ** indicates significance at P < 0.01 level difference compared with the control.

26 HEFETFREREER

FH R RS TR0 45 0 (8 8) W, T5XF 10 ANd 2wl 8 ARFEG E. T55
GNO9 FIrEREE BN, FICRERR, @b ERE; HUOE GNO7 il GNOS, HREIEREAK, Ik

*8 HEHKEEGTTEN 10 MEFHITREEKNOR

Table 8 The survival rate and growth of cutting seedlings of ten ancient plants under the drought stress in field experiments

rRT— Fyep———
I ki1 B fom S BT e
number Death rate of drought Rise of plant height number Death rate of drought Rise of plant height
GNO1 58.87+6.09 f 3.00+£0.08 a GNO06 37.11+3.67d 4.30+0.06b
GNO02 28.27+2.13¢ 547+0.18 ¢ GNO7 19.33+3.12b 7.734+0.30d
GNO3 36.01+1.45d 4.17+033b GNO8 49.14+5.12 ¢ 3.80+0.01 ab
GNO4 39.63+1.23d 4.37+0.07b GN09 1143+ 1.05a 11.10+0.54 ¢
GNO5 21.03+4.67b 7.00+0.41d GN10 28.67+2.89 ¢ 3.81+0.01 ab

e FYHEARES R B RE R R, NG TR 0.05 BEKPE.
Note: The same letter indicates to no significant difference in a column, the different small letter within a column indicates to significance at and

0.05 level.
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PR . TR AR GNOT AT GNO8 15 F B K, FIEE 3K 58.87% + 6.09%A1 49.14% +
5.12%, HRmEiEELA /N T 4 cme HIEEFST R0 W0AE T 56 T4 FEARAR 1) 3¢ 8 o0 B i & VRN 45
(%£5),

3 e

3.1 FTEpEXMERMHTEEM R EREROF MR

TR, MR R RK RS, 402 B0 IR RO CRIEMS 5§, 20105 £
A, 20100, RIMAAPATEIEA B B2 E (BRSCEE 4%, 2012; Liu et al, 2012), Ye&1EH
KRB HUZ B2 (Patricia et al., 2009). AHF7TEE REN], BEE T EWHOFEERINE, 10
AN ZP T AR 5 K BT RIS, HaOp i O 2B R . AN L 323 R MDA 75 i3 2
safash, RESE FFn MR R BEESs AHRIK I AR B R SRR I R dE X 5 K R T4
H S R RARRRE N ZE R (GR 3D, XA EAM AN SR N &R s
B M E N (Livetal., 2011).

32 FEMEXNHFERITHEEN FSFLEFER RN

AWFUERM, eI N A K B — ekt i AL e ARl s R AR A, B
Pth £ B & 500 (Qiang etal.,, 2003; Lietal, 2012). 1" <FLEFL i) B ARAS Ak ) BE Ml R AE
TR VAN [F) % 05 (Yang & Wang, 2001; Naetal., 2011). ZEAWISGTH, BEE T 2 WHEFLREE (m
L, 10 AN AT AL B O, AL BCE I BRb, ALK RIS AN R R
REA%, XATREER TR B, MMM E R, REFK S FR, m R DIRE
BAR S 2 M it 1 i L A P, e TR, B AL AR BT, LR /D (Guerfel et al.,
2009; Wangetal., 2012),

33 WHHEHIFRBENMEETEN

X2 2E AT SRR I A A A B T B 5 TR T KB BRI, AN R ROGS - 5 e Fry
BPEAEAEAR R ZE 5 (FRIEFE 55, 20100, VPANPURPER A BRbR . T 45 S BRI R 2R
Fabr, (EAFEFFRA AL, BROCHRSE (2012) BT R WHE R 4 AN R G A B
PR ALREE AT 5 i NG B P R B o B DI 3 M RARK R s ARALTFIR . SR/ 05 ™
AR . R TEE (2012) JWXT A EMPURERT T SRR bR AR b A RS
APERE S n] DA h 3 BT VP 1) B b . AT, 10 AN ARG A 10 T
FRb e R a N A A RN R, 5H WIS PR VIR 4 MERRKICH MDA,
S SAUTFBERRO AR CPREIRT 0.1), Kk, 1X 4 N4 bR AT DUE A 28R
BEIRPUSA PR E 0 S E A R AR

Metcalfe 55 (20100 F1 Michael (2011) [FIBFFTIN A PR BT T2 52 2 00 52 2% P 25 275 2 i,
ST Z AR, HAMAR —NEER . &N 77k (B, 2005). 0T RAIEDIT
PURVEM, MR Z AR RS IERENBURTR S (RBTH &, 2012), (HIXEET7 VL LL
SR, AUCR G A R T VR, TRV E I ARAKEY), e s s b i A A K, BA RS
EAE N T 25 EARRREY T . PIAHEZ b3 H B AR g A k), AT e AR K 1,
A E i R R IR T E A R AL (BRSO A, 2012)0 AWFFUH, 10 AN AR T4
BB LA SRR AR S A R I A — 3, BUN R — R Z RPN R P, AP — e
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FEWRIBRE o SRR e B T E It T —Fh 2 e bn e JEah B B R T 285 VR B i, v LA
e FEIE LI e IMER T (FRSCo8 45, 2012). AWFFTER T 2 M IRALZ R ENT - Fa br 1AL
PR SR R A A A TSI S BURME . HERS VPRI & RN, 10 AN Ao T4 i P i 5
Wkl GN09. GNO7. GNO5. GN02. GN10. GN04. GN06. GNO0O3. GNO08. GNOI, Hr GN02.
GNO04. GNO5. GNO7. GNI10 3 J& & EOnACFAEIITE 0.600 LA 1, S BAHURRHER R T IE,
GNO9 3 J& s - AME 4 0.886, h BAT SRPT SRR I M B 08 5 o 28 H TR)FE 1 550 e 1
T RIBRBSSAERNGE M G RS HIFr e T R4 18 v, 8RS PRV
JPEAGAF PR &5 RN A1, AR R v SEPE S S A, nT DAAE AR = S b B T2 45 24
AR AR AKE P P B 5 b 5 0 U0 ) S T

3.4 EHERBHM R ERISHEREETEN

MYPTEES BN RS . I URE . AR SV MR / iEan el
JEIE. R CTR HEE NS ETR A S VI G (Refig 55, 20065 SLREE 4%, 2008),
M Fabn CHIMHAS LR el 4R A 2 ) A1 2 B A i BT A 2B 25 40 PR RIAE BRSPS [ T R A=
A (AR 55, 1986), HI 7 CTR HAG MR RE A Mk, 1Rl —HE 4 it Bh e A [ R i R 58 4% A4
N, M CTR J2F8E . HUR VRIS S A HT R PRSI iRl CTR K (R4 R 55, 19865 i
B A%, 2008; &K A%, 2012), HMBEELLE 0.60 LU AHTai vEEsRaE CIRETLR K % ik,
1997). AWFFTd, W ZW kK GNO2. GNO04. GNO5. GNO7 F1 GN09 /5wt e 3478 0.6 LL 1, 6
PR GNO9 % KK 0.89, H GN02. GN04. GNO5. GNO7 Il GNO09 & Z#} Hifki i CTR HI17E
0.3 Lh I, MPr R A pp e i, 1 500 ol AR B 5E TR BEER bR O HT R VAN 45 R A S
FHIEAS BTt — 25 BIAIE 73X Fh— 3507k

ARG K BT B R o 2R T VR GNO9 AR, 5 A= i 37 b - 35 4 R K PR BERR 2 1 4
tans 2800, ST AT R RN 1038.4 mm, X N7 MO 24 b A T R R YR A T A B
Hpr PP T R fE By RE KRR e, JERCT 7R BRI TR 45 Ty 1 - B A B 2% (1)
TIAREE AR & I AR G AREAE , A AR AL PR IR 752 i I = 2R A N R AR 2 kb ) CRETTI
%, 20000, FUTEE S WIS R EE R E N .
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