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Abstract: Objective To select outstanding germplasms of Houttuynia Thunb. Methods Take diffrent geographical Houttuynia Thunb.
taxa as materials, to compare their morphological properties. Their differences in photosynthesis at normal temperature, heat (40 ‘C), cold
(5 C),and drought (70% soil water holding capacity) conditions were studied by Li-6400 Portable Photosynthesis Instrument. Results
The morphological differences of six taxa mainly manifested as plant color, main stem height, internode length of aerial stems, leaf length
and leaf width. Pn (Photosynthetic rate) was not significantly different among the six taxa under normal conditions, and Tr (Transpiration
rate), Gs (Stomatal conductance) and WUE (Water use efficiency) differ significantly only among a few taxa. By contrast, adverse
treatment could substantially decrease Pn, Tr and Gs, but increase WUE. The differences in Pn, Tr and Gs were significant only among
multiple taxa, while the difference in WUE was significant among all taxa. The alteration trends of chlorophyll fluorescence parameters in
EM (from Mount Emei) and HH (from Hunan Huaihua) after adverse treatments were very similar. The energy transfer efficiency and
conversion efficiency of PS II were significantly decreased, and the proportion of non-photochemical reaction increased significantly.
Conclusion Rugao Houttuynia cordata taxon which from high latitude has a low temperature resistance characteristics. Houttuynia taxa
with strong tolerance to heat and cold are from Southwest and South-central China. The photosynthetic stress tolerance of each group was
closely related to the ecoclimatic conditions of its origin. It had strong resistance to drought in Southwest China and South China, which
was a good material for selection of resistant cultivars of Houttuynia cordata Thunb.
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M B A AT, #0520 emy EAR
14 cm, #ARMEECHKHZERE T, 13 pH 6.7,
AR 127.0 mg/kg. ][R 4LT% 89.5 mg/kg. ]
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I[N

F1 MRRFH AR E R SIEEF

Table 1 Climate and geographical locations of experimental materials

[ R _ MR B R AR T
4 (B) 4 (N) WHm  FEHENS/ EHEEIC ERWE/mm  FAHHEE%
RG ILivng:  HERKITP PR 120033 32023 6 2062.4 15.3 1034.1 77
XM BEE] RERRDLKX 118°06'  24°27' 63 22312 20.8 1136.4 77
HH  WiEite b Eigilix 109°57"  27°32' 385 15042 16.5 12402 80
LS DUISRIL PR IR 103°44  29°36' 629 11723 16.0 921.1 83
DL ZmAH WM aiiEi 100°13"  25°34' 1976 23512 15.7 829.4 71
EM  PUJIRJE 7GR Ik L X 103°24"  29°34" 900 951.8" 1727 1555.3 85"

A SRR B A S ST (1952—2002), RS 0 DU 113G 30 AR5

* Climate data were from the China Meteorological Association statistics (1952-2002), " climate data shown in Sichuan Emei nearly 30 years the average
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Table 2 Morphological comparison of six Houttuynia taxa
W5 1 H RG XM HH LS DL EM
ZEK/em 24.90+1.8%  31.40+6.30% 359043.60% 28.80+4.00%¢  53.80+6.40%" 45.90+2.70"°
ZH A /mm 3.214+0.33° 3.31+0.31° 3.83+0.67° 3.76+0.30® 3.36+0.37° 2.96+0.35°
2L K /em 435+1.428 422+1.758 4.90+0.908 434+0.548 6.73+1.524 3.75+0.838
N Z H A/ mm 2.65+0.53° 2.46+0.60° 3.60+0.29 3.18+0.61° 2.88+0.24° 3.09+0.38°
R 2T A /em 2.52+0.87° 2.25+0.83° 3.3440.81° 3.954+1.36 2.73+0.81° 2.85+0.51°
HK/em 6.73+1.538 6.75+0.87° 7.1540.988 8.96+0.52% 7.2340.96° 6.9440.88"8
IH 5% /cm 5.92+1.448 5.9340.65° 6.45+0.638 8.62+0.54"* 6.10+0.828 6.5240.828
K /em 2.80+0.855°  2.5040.64%  320+0.77%®  3.60+0.35% 3.304+0.64%  4.50+0.79"°
EAL ) g E) g E) SR AR L) D FAR N gEAE
T HURE et i e b1 i
RIEKE FRET 0.01 K TS, RENGFRETR 0.05 KTES, FIH
Different capital letters mean 0.01 level differences, and different lowercase letters mean 0.05 level differences, same as below
14
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1 EM X HH BRAARATFHEE
Fig. 1 Diurnal variation of photosynthetic indices of EM and HH

/- AR L BLAE 14 1 00 1, 24 9.47 pmol/(m®s);
EM (1) Pn b F2F s (B AT P A S (AR 9 ol HE B
£E9 100,14 2 00 A1 13 1 00 I, 435k 11.67.10.49
H19.27 umol/(m*s). HH H1 EM ] Pn H F¥{E 4>
Ik (8.624+1.1). (8.9840.90) pmol/(m*s), Tr
HF 4 2 %ok (5.07+£0.52). (5.16+0.48)
mmol/(m”*s), Gs H - F¥E 4 5K 0.19. 0.20
mol/(m*s). HH 5 EM [ Ci & L/ 1 53R R 27
I 25 T AT AR BT = 40, LRIk a) )L P38 %
AR, HTHME HH B EM B85, 2500
262.99. 254.86 umol/mol.
2.3 HIRALIEXT 6 MEBENSIRIRAIF T
TEEHAERKEMET (CK), 6 ANISREERSE @i

VI Pn ¥ E B 25 (R 3), Tr f1 WUE B H 7
ANHRBE R AFAE B 25 R (P<0.05) (kR 4), H
Gs MZEFHERK, BET P<0.01 [FKF (K5,
B T ECKEE & mRE Pn P EERN 111
umol/(m*s), L HH () Pn {iifk, FLFAME e
9.91%, EM /)y, HEFRMEAG 9.01% (K 3); &fm
BE Tr (0°F2418 % 8.23 mmol/(m™s), ' RG ) Tr
ik, HFME R 11.8%, DL /b, HFMEA
15.19% (£ 4); Gs “FH{H K 0.298 mol/(m*s), XM
i Gs fek, WPIME R 27.18%, EM /b, P
BIMEK 11.75% (£ 5); WUE V¥{EH N 1.36
mmol/mol, HH ) WUE i, - FIIME S 19.9%,
EM F1 XM g/, HFRIMEIR 9.56% (K 6).
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Table 3 Changes of Pn after stress treatments
i CK =i i T
% Po/(umol'm *s™) Pn/(umol'm *s') JE/E/% Pn/(umol'm *s™') VA E/%  Pn/(umolm sy BE/%
RG 11.40£0.614 1.74£0.27 84,74 7.41£0.97 35.0% 3.31£0.21 71.05¢
XM 10.6040.59* 1.6540.01 84.44 4224101 60.25° 2.2340.49 79.04
HH  11.4040.82% 4.61£0.76 62.25° 8.90+1.23 27.0™ 2.97+0.27 75.6"B®
LS 11.3041.074 1.5610.64 86.24 7.15£1.14 36.7° 2.9140.14 74.28Cb
DL 10.800.894 1.5840.52 85.44 8.36+1.52 22,67 2.7140.15 74.98¢b¢
EM  10.90£0.73* 3.46+0.72 65.75° 2.3240.56 77.04 3.4940.36 65.4>
x4 BIRAEWEREEARE LR Tr BISZNT
Table 4 Changes of Tr after stress treatments
Fif CK i i +5
B To/(mmolm™*s™) To(mmolm>s™) WP E/Y%  Tr(mmolm *s')  #WPE%  Tr(mmolm2s™) kD&%
RG 9.15+1.00" 1.20+0.32 86.9" 3.194+1.02 88.85° 1.39+0.16 84,848
XM 8.59+£1.04% 1.154+0.35 86.6™ 1.15+0.41 95.24 1.8840.24 87.54
HH 7.45+0.674° 2.63+0.35 64.5% 3.99+1.18 84.2" 0.78+0.16 84,248
LS 9.05+0.874 1.21+0.44 86.74 5.16+1.22 88.55° 1.18+0.62 83.8ABaP
DL 6.98+0.78"° 0.71%0.06 89.84 4.69+1.11 84.1%¢ 1.27+0.44 81.85%°
EM 8.16+1.20% 1.85+0.54 77.35° 0.67+0.28 96.6% 1.38+0.49 83.15°
x5 BIRABWEREARFELE Gs WG
Table 5 Changes of Gs after stress treatments
R CK e i 5
Gs/(mol'm*s™")  Gs/(mol'm*s™") JDE%  Gs/(mol'm*s™") JWADE%  Gs/(molm sy JHDE%
RG 0.265+0.033%  0.035+0.012 86.85° 0.205+0.058 22.8% 0.035+0.001 86.85°
XM 0.379+0.045%  0.030%0.010 92,14 0.036+£0.015 90.5 0.025+0.015 93.4%
HH  0.283+0.082%°  0.09540.023 66.4> 0.1400.037 50.55° 0.03940.013 86.2"°
LS 0.26640.065 0.035+0.012 86.95° 0.140+0.036 474" 0.037+0.017 86.15°
DL 0.27140.038" 0.021£0.002 92,34 0.130£0.035 52.18° 0.024+0.011 91.2%
EM  0.303+0.067%° 0.059+0.019 80.5% 0.020+0.001 93.44 0.040+£0.016 86.85°
%6 HIRAIEIERIEE A FLE WUE 89820
Table 6 Changes of WUE after stresses treatments
\ CK [ {177 T
P WUE/(mmol'mol ")  WUE/(mmol'mol™") #¥MI5/% WUE/(mmol-mol ') 4/t /% WUE/(mmol-mol ™) H4jin/%
RG 1.25+0.25% 1.4540.10 16.40 2324032 85.6% 2.3840.40 90.4%
XM 1.2340.32%° 1.4440.08 17.10% 3.67+0.42 198.4% 2.08+0.25 69.1°
HH 1.63£0.26% 1.75+0.34 7.39P4 2234022 36.7> 2.5240.27 54,28
LS 1.25+0.23%° 1.29+0.21 3.26% 1.39+0.21 11.0% 1.99+0.18 59.6™
DL 1.554+0.37% 2234022 43.80%° 1.78+0.19 14.8%¢ 2.1340.27 37.9"
EM 1.2340.22%° 1.8740.40 51.60% 3.46+0.35 181.0%° 2.5340.33 105.04
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et REAT RS, 6 REERIT
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4 R, FPP B AL AT SR Tr 38 8
R, R RN A SRR T P R R
81.97%- 89.57%FN 84.20%, [ HH 7£ =il F H Np&
64.5%4%, LR IBEAE &AL BRI T P B2 58 ik
80%, M EM SRR G N Z, B3 T
96.6%. 3 PP BEAL IR (FHELCASHE Tr N 22 57
PEIA 3 2 3 B 2 2 7K, Hrh DUyl A 3 ) 2
Bk, THACRE 2R RN .

%5 WOR TAREIESRARIZEE Gs FRRmZE
SAERR, mii AR RE 6 ANIEEE Gs PP
T3R5 T 84.65% 60.73%H1 88.48%. {KimALFE
5 Gs R R ZE AR S SRR, LRI

=17

AT, 5 Pn. Tr. f1 Gs Wil AP 5 ARG AH I
fenlt AR AT SRR WUE 23 P28
23.26%. 87.92%K11 69.37% (£ 6), {HARSETEAS
ISR AR BEARZEEAR K, LS AT HH 78 =i
HEIAE] 10%, & A InE 0. RIRAE WUE 1
IR RO, HAE SRR i 2 e, a0 LS
FIDL [ IIAE] 20%, {2 XM Fl EM WL 200%;
T 2R WUE 380 ) 22 S AR /N o
2.4 FIBEAIEX HH S5 EM M SRR AS BN
7 XKW, iR AR T RS T HH A EM
2 AN2EREM Foy Fv/Fm. Fv/Fo. qP. PSII X ETR,
E3IN T qN. 5 CK [E, Fo. Fv/Fm ZZ1LEN,
WA HH s T3 % EM K. T FABE
EF P<0.05 ZEFEEKT; HASHEAEL L
BEAbHE fE AR bR, ik B T P<0.01 8% P<<0.05
()22 5 7K1, BEWILE 3 Mgt BE 4~ PSIT 1EH]
LG BEAL B FH L 4 R0 % 0 2 FRAIK . Dere T
oAk 2 N LA S 3

B IE Y HH #1 EM HHE R B H

Table 7 Changes of chlorophyll fluorescence of HH and EM after stress treatments

PR sk

Fo

Fv/Fm

Fv/Fo

qP

qN

OPSII

ETR

HH %R
i
IR
T5

EM Xt®

il

165.100+1.235

152.600+1.817"
156.300+3.399"
151.140+4.258"

163.200£2.017
158.200£4.673

0.82240.001
0.80140.002
0.803+0.004

0.785+0.006"

0.8231+0.021
0.808+0.002

4.65040.012
4.025+0.012°
4348+0.021"
3.651+0.033"
4.65140.013
4.55640.032°

0.510=-0.001
0.428 +0.004"
0.462+0.004"
0.311+0.079"
0.483+0.035
0.428+0.007"

0.5630.001
0.741+0.090"
0.698+0.041"
0.818+0.012"
0.652+0.012
0.792+0.085""

0.228+0.001
0.1740.009™
0.191+0.003"
0.169+0.006"
0.193+0.001
0.177+0.002"

95.76049.101
73.080+6.853"
80.220+6.482"
70.980+5.1317
81.060+5.627
74.34046.544"

G 149.500+3.500° 0.78040.002" 3.545+0.027""

FE 152.700+4.110" 0.80240.001 4.31940.044"

0.352+0.003""
0.407+0.046""

0.820+0.089"" 0.149+0.008" 62.580+4.537""

0.802+0.081"" 0.172+0.004™ 72.240+6.738""

SRR, "P<0.05 “P<0.01
"P<0.05 “P<0.01 vs control
8T 3 BRSNS HH (1) Pn R ERERE 5S4k
S EIN BRI, B Fou Fv/Fm 85 J 45
IS Pn AR EFAA—ESL, Fv/Fo.qP®PSII
HIETR BJBE P N FERRE 5 D FEAS, 10 qN )
B Pn T BRI SE Ny TH s 618 2 HH B 7 EM,
3 AN A B4 o H B Fv/F B AT BE Fo T m R
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Fig. 2 UPGMA dendrogram based on decrease of Pn under heat stress (A), cold stress (B), and drought stress (C)
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*8 HIRAIERE Pn THEES LS FHIMER FRIBXIES T

Table 8 Correlation coefficient between decrease amplitude of Pn at stress conditions and environmental factors of the

provenance
e FHRFRHL
ZJE/E 2N I /m FEHREENE/R  AEPARESC EFNEmMm AR %
mih —0.17(0.18)  0.80(-0.06)  0.19(0.07) 0.35 (0.57) 0.520 (0.00) 0.74 (~0.80)  0.28 (~0.52)
& 0.62(0.09)  0.28 (0.01) 0.62(-0.25)  0.17(-0.42)  0.880°(0.59) 0.34 (0.77) 0.22 (0.58)
FHE 026027 —0.90" (-0.68) —0.01(-0.14)  0.17 (0.60) 0.880 (0.42) 0.34 (-0.58)  —0.43 (~0.52)

55 WEER N EM 2 548014 H, " P<0.05

The data in parentheses were the result of EM was involved in the analysis, P < 0.05
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RHBLERr S8, EnfPIiaEinitn. R transport and quenching of chlorophyll fluorescence[J].
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