5 B 2

2017(15) :89-97

Northern Horticulture

- EMETFF -

doi: 10. 11937 /blyy. 20170044

MRS SR AL RS ETUR
i 3 44 25 & S 4

i#élﬁ%, %iﬁ,gﬁm,%

W, B KB, KB A

BRI =B SNE E ZBTFEHT, 5290 5tFH 550006)

B OB ATAAYREERET P TR T OHE R B
BUURAR LB L R A R LR 712 AR B S A S R, KA & K e A A
3 AT R A F s AR 0 T ok PR T B RIS R RV o AR e
S I B R 38 6 W AR BURAE B b B B AR EARMRIE, BRAY A
BRIRILT 3 A T 5 2 AT ATtk BB 40 A A X AR e
AR AMRKA RGBS HET PR TR T >R B> H B> AR >
“TFRAYTS R BTSRRI B LSRG E,

XA R s T TEAS s AR AR 5 T BH 14
NEKERIREE: A XEHES:1001—0009(2017)15—0089—09

RESHES:S 687

SO LU IR LD 3 e 2, SRR BRI , Rk 8
%, X% JLIBRD . EAERF NI &
JREE ARSI R R AL AE S E
A% e {EL 2 5 M 7 Pl A S LA ) o 2K 010 3 T
BRI AL i o B4 2 P E B B — , R B A b g
Y TE R LR BN B A BIHT . TSI HE
BUARAE 7 B sl LA S BH 76 7R [l 9 30 58 R B
A R AL AR, DR e DA AR B A AR FE i L R B
SRR LT PR SOWER , A BB BUAR i B
TEFRML TN MR T RE R ZFRE, ILTE
JE RRBS IR T BTE L B 2 HH O R R AL

EEEMENF B985, K, N EFRT R A
ERAFEAMEHLRIE L THEMAL L., Email,
xhj07522443219@126. com.

BEEE H2ARA9740), F, L, JMAE R . L EEZNR
FEARALFTHEYRERS TFAYEHTHRE 4.
E-mail : Chenzhilin@126. com.

HE&MB: kM aH# 2 e (B#4 LH F
7083 HMAEBHELZREFTEMATRIFRS R AR
A1 FAT BT B A B (BAESTF & AF[2016]5628),
Y HEE2017—02—17

R A, IR HTE B b 6 DA S e e A L
AR RS R

AR (Heuchera micrantha) J& R HHBAR
R, XA, B A R ER E
BRBERABR. EGARIBERIETRSE,
KRARIERE A6/ SR, UL R Aok £ 78
a—6 A . IRETIFHFARG AT X FHE R
% JF B4 > 00 B A8 iR b g WAL 5. B Al
E AXTIUAR BT E B AR TP e U5 55 LRk s A
51D Ak B B 2 5 B A etk O R AT
FE SR BAR BRI ST 225 P AR Y Bl 2 i i
WA BRI , 3T BT 2380 W R M ZH 4%
FREARBI PRI 7R BRI Rl H Bk
R, I B E A AR R R RO
2. DURTEE S BE I 2 AR I A e, B AR
TEARITESE B 3R 2 » FEAE A 3B R AR FT LR
PR3 R B R WAL I 14 R SR 28 B o JE S 8%, AR
BRI —sG A EEARK LS, A RS R R
T8 » 1o AT LARRAVE R el B3 i ) (6] e E
B R TR R BT E, B TR U8 1) SE 3R B .
ST LR I TR K RS AR



90 t 5 B Z

8 A

FEVR LA R A AL AL SRR I SR R A L I A
B AFIRE , F 7 22 70 35 R R BB 23 B 07 1 X AL
ARAS R it B B TS B P EAT 25 5P LU TR LS &
TN K BHUR S

R i B PR — A ph 22 b R S AR AR T
T TR — I B0 58 72 i g G e, R — R AR
AL E R, B RS &R 2B — R el R
ME— ATAER TR BAVE e SR bR . AR SRR AR Y
Tk B P e — ot A e P — B AL 7 B Y
BERMT BB A HIERERE TS,
B F 2 H XY I T A BEAT T 05, %
WRAEL T 9 g 2 R B 5 B4 i B B8 0 5 0 <
LTRG-Sy W S = AN ) 1 SR e
Pt R a TR OHRR b R HERER.
AR S R POD & PSS 12 MBS B AL
AR AR » FHd AR I o A o o, B e SR AR
KB REUE 15 T 9 PhE PP R B SR SHERY .
FALHESIXG 3 BRI RIE N D 2 B T R AL #2
Ja BRI R R SRR AERKBESIT T
MR, f5 T AEN R B 2 BGE & AR KN,
SMEX A AT E B R E T H A ARE
B\ RS A CO, AR, Sl i
SFOTEM BT . AR AL R R X e B ) 43
it o 45 H et H B8 /7 3 55, 732 i Tk B 6 7 54 E) A b
FE VLB AR AT R O KR AE T IR TiE ok 42
TN

R BIAR AR SN 55 3 X B0 5 ol ke 1 RV 2
7 H RIS H G LR T B R T T 4
“REEHIHET R ETAT R OE
AR R U L B RIS B
Z B ARSI A K L SR AR AR LA
AR » F I 7 22 FISR TR BRI 2047 » 07828 L T B
REFI5R IR ity F 5 Sy DL 3BT i ) 3t 4 A ) BRLAR 7 2R D)
BN S A P P b X Bl AR B R A
RO A . HIOCH RIS B i
2 5 o DT HAEI0 ik BA 422 S » LS 0 v e i X ol
AREI L B RSB R

1 #H57FE

L1 e
PERPRL N BRI TR YRR BR A AR

B AR ( Heuchera micrantha) 200 8% 5 #h 4h
4B “T5 58 J146” (“ Chocolat Veil ) “4R 4,
507 (¢ Silver Scrolls”) , “# A8 P ” (‘ Cathedral
Windows’) \“ZEF 45 T 7 (‘Plum Pudding”’) . “8f
& (¢ Quilthers Joy’). “4L. & A ” (* Montrose
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Table 1 Different varieties of Heuchera micrantha ornamental charactersistic indices of different forms in the first stage
i lboaing:t| R rHE et BRIt
Cultivars Measured time/(4E-H-H) Leaf area/cm? Leaf length/cm AV-width/cm MX-width/cm
F 2016-01-20 8.6F0. 716 led 4. 8£1. 085 3be 2.12£0. 257 4de 3.74£0.257 7ced
N 2016-01-20 15.5+1. 082 6b 5.4+0. 142 7he 2.970. 212 9¢b 4,87+0.176 3ab
D 2016-01-20 15.740. 737 9b 4, 97+0. 113 3bc 3.2+0.131 5ab 4, 9740. 140 2ab
L 2016-01-20 22.0+1. 381 6a 6.1+0.255 7b 3.6+0.138 2a 5.5+0.138 8a
E 2016-01-20 13.5+2.218 8b 4, 470. 705 1bc 2. 7740, 407 1bed 4,17+0. 655 7cb
] 2016-01-20 15. 740. 894 6b 5.240. 200 4bhe 3.04£0.128 8b 4.8£0.141 4ab
00 2016-01-20 20.442.184 3a 7.8+1.260 3a 2.72£0. 246 4bed 4.8£0. 293 8ab
A 2016-01-20 9.240. 499 2¢ 3.940.133 6¢ 2.32£0. 088 5ed 3.84£0.092 6cd
C 2016-01-20 6.6£0. 525 3cd 4.1£0. 225 9¢ 1.64£0. 105 2ef 3.34£0.153 2de
HH 2016-01-20 5.3+0. 656 7d 4, 07+0. 234 3¢ 1.3+0.126 of 2.7710.134 2e
O 2016-01-20 9.240. 708 8¢ 4.240.154 4c¢ 2.22£0.132 3de 3.940.158 led
P 2016-01-20 10. 140. 963 1c 3.8+0. 259 Oc 2. 6+0. 092 6bed 3.6+0.071 8ed

T RIS NS FRFRR R SR — R B S iR 2 s S U B E AT, TR.

Note; The same column data lowercase letters represent different forms of index difference of 0. 05 level of significance of different varieties of the same

period. The same below.
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Table 2 Different varieties of Heuchera micrantha growth charactersistic indices of different forms in the second stage
i lboaing:t| R rHE et BRIt
Cultivars Measured time/(4E-H-H) Leaf area/cm? Leaf length/cm AV-width/cm MX-width/cm
F 2016-03-20 11.241. 310 9cb 5. 32£0. 540 labe 2.32£0.163 le 3.7£0.119 2d
N 2016-03-20 18.641.182 8h 6. 11£0. 886 6ab 3.34£0. 331 4abc 5.0%£0.162 6¢
D 2016-03-20 21.1+2. 388 8ab 7.0%+0. 910 7ab 3.3+0. 152 3bed 5.3+0. 142 7he
L 2016-03-20 23.5+1. 311 6ab 6. 710, 343 8ab 3.9+0.132 9ab 5. 7140, 140 7abc
E 2016-03-20 18.741.819 0b 5.920. 560 5ab 3.240. 205 labed 5.14£0.191 7¢
] 2016-03-20 17.841. 889 3he 5.240. 493 9cb 3.44£0.171 6ab 5.51+0. 235 2abe
00 2016-03-20 28.5+2.392 6a 8.84+0.549 9a 3.0%£0. 223 4bed 5.32£0.200 9¢
A 2016-03-20 17. 533. 200 Ohe 6. 9£0. 625 4ab 2.5F0. 368 4cde 5. 71£0. 418 5abc
C 2016-03-20 24. 3+3. 351 4ab 5.8+0. 625 9ab 4. 17+0. 345 9a 6. 2+0. 550 5ab
HH 2016-03-20 19.342. 238 6b 6.3+0. 473 Oab 3.0+0. 261 9bed 5.2+0. 255 6¢
2016-03-20 27.0+3.241 8a 7.2+0.661 2a 3.8+0. 499 8ab 6. 410, 407 5a
P 2016-03-20 11.741. 296 3d 3.970. 300 Oc 2. 9£0. 286 Ode 3.940.380 1d
%3 AEARBIHERE =M EFBESERHERERRR
Table 3 Different varieties of Heuchera micrantha growth charactersistic indices of different forms in the third stage
FhEh pUUR= L. AR & SFEyRt5E KI5
Cultivars Measured time/(ZE-H-H) Leaf area/cm? Leaf length/cm AV-width/em MX-width/cm
F 2016-05-20 36.0£2.674 5d 8.6+0.572 &dc 4. 6F0.329 5 def 7.14£0.275 8d
N 2016-05-20 31.0+2.274 0d 8.0+0.478 1d 3.9+0. 236 8f 7.2+0.334 &d
D 2016-05-20 73.84£3.290 0a 11.140.521 9a 6. 7£0. 329 Oa 10. 540. 205 3a
L 2016-05-20 52.84+5.838 9¢c 10. 240. 414 0ab 5.14£0. 433 8cdef 8.8%£0. 311 5be
E 2016-05-20 39.5+3.957 0d 9. 4+0. 467 8bed 4, 27+0. 392 2ef 7.9+0.578 9ced
J 2016-05-20 55. 414, 888 Obe 9.0+0. 361 5bed 4, 840. 467 3cdef 9.2+0.247 8b
00 2016-05-20 54.943.667 1be 9.52£0. 384 9be 5. 72£0. 350 Oabc 8.710. 334 3bc
A 2016-05-20 65. 41£3. 942 6ab 9.7%£0.336 9a 6.7£0.276 7a 9.51£0. 248 9ab
C 2016-05-20 51.04£3. 990 3¢ 8.74£0. 783 2dc 5.940.229 1ab 8.8£0.210 2¢b
HH 2016-05-20 29.3+2.186 7d 6.5+0. 307 6e 4,470,273 Tef 6.9+0. 337 &d
O 2016-05-20 60.8+5.114 3he 9.0=£0. 319 8bed 6.7£0.391 4a 9.5%0. 454 5ab
P 2016-05-20 52.8+2.613 5¢ 9. 440. 352 Obed 5.6+0. 167 4bhed 9.3+£0.316 5b
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the seedlings of different Heuchera micrantha cultivars
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Fig. 2 Change of contents of MDA and proline at the seedling stage in

different Heuchera micrantha cultivars
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different Heuchera micrantha cultivars
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Fig. 4 Change of activities of Cu-Zn SOD and total SOD in the seedlings of different Heuchera micrantha cultivars
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Table 4 Comprehensive evaluation of membership function for shade-endurance of different Heuchera micrantha cultivars
, _ TIVEEE TR AEEEE RBEM  CFHERE
MR a MERD KB b EFS [l li:paNd HEAE AR W WS N
N N =z == R
e ' TR EEE R TR TR
Soluble  Soluble [ W Mean
Cultivars Chlorophyll ~Chlorophyll ~CarotenoidsTotal chlorophyll MDA Proline
protein sugar  CuZn SOD Total SOD membership
a content b content ocontent content content content
content content activity activity  index value
F 0.354 0 0.3353 0.215 8 0.336 2 0.452 6 0.8198 0.8020 0.4180 0.412 6 0.987 2 0.513 4
N 0.541 2 0.484 1 0.473 7 0.512 7 0.459 7 0.5036 0.4359 0.446 8 0.938 8 0.827 4 0.562 4
D 0.586 1 0.557 5 0.563 2 0. 568 5 0.524 4 0. 7594 0.7045 1.0000 0.899 1 0.823 5 0. 698 6
L 0.590 4 0.627 0 0.531 6 0.596 0 0.965 7 0.9658 0.3480 0.2955 0.585 4 1. 00 00 0. 650 5
E 0.617 1 0.521 8 0.547 4 0.576 3 0.424 8 0.3823 0.4498 0.5707 0.740 9 0.737 1 0.556 8
J 0. 366 8 0.3214 0.352 6 0.339 7 0.358 1 0.350 4 1. 000 0 0.170 9 0.298 9 0. 806 6 0.436 5
00 0.679 1 0. 690 5 0.747 4 0.677 3 0.412 3 0.4224 0.3290 0.1674 0.3389 0.785 6 0.525 0
A 0.316 6 0.279 8 0. 300 0 0.2917 0.794 1 0.258 5 0.649 6 0.012 7 0. 000 0 0.939 1 0.384 2
C 0.016 0 0.105 2 0.052 6 0.030 4 0.359 1 0.434 3 0.559 9 0. 000 0 1. 000 0 0.913 7 0.347 1
HH 0.000 0 0.047 6 0.000 0 0. 000 0 0.208 4 0.036 0 0. 000 0 0.059 4 0.700 9 0.760 2 0.181 3
O 1.000 0 1.000 0 1.000 0 1. 000 0 1. 000 0 1.000 0 0.634 3 0.757 9 0.938 9 0.863 3 0.9194
P 0.047 1 0. 000 0 0.131 6 0.014 1 0. 000 0 0. 000 0 0.528 3 0.079 3 0.018 9 0. 000 0 0.081 9
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Comprehensive Evaluation on Shade-tolerance of Heuchera micrantha
Seedling and Morphological and Physiological Characteristics

XU Hongjuan, CHEN Zhilin, LUO Xiaoming, YANG Lan, SHI Lejuan, ZHANG Chaojun
(Guizhou Horticulture Institute, Guizhou Academy of Agricultural Sciences,Guiyang,Guizhou 550006)

Abstract: Twelve Heuchera micrantha varieties (‘Chocolat Veil” ¢ Silver Scrolls’ ‘Cathedral Windows’
‘Plum Pudding’ ‘ Quilthers Joy’ ‘Montrose Ruby’ ¢ Stormy Seas” ¢ Amethyst Mist” *Can Can’ * Crimson
Curl’ * Velvet Night’ ‘Dark Star’) were used as research materials. Morphological growth indexes,
function values were used as

physiological/biochemical indexes, variance and subordinate

determination and analysis methods, to analyze the effect of leak light on Heuchera micrantha in
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Guizhou, and provided the evidence for arrangement of Heuchera micrantha in the southwest

landscape. This study provided a scientific basis for the application of landscape architecture in

Southwest China. The results showed that the seedling growth of ‘Plum Pudding’ and Stormy Seas’

species showed stronger resistance to the weak light environment than others, The resistive ability of
these Heuchera micrantha varieties were ¢ Velvet Night” >*Cathedral Windows’>*Plum Pudding’ >
‘Silver Scrolls” > ‘Quilthers Joy’ > ¢ Chocolat Veil” > ‘Montrose Ruby’ > ¢ Amethyst Mist”’ > ‘Can

Can’>>*“Crimson Curl’>*“Dark Star’.

Keywords: Heuchera micrantha ; seedling; morphlologica; physiological characteristics; shade-tolerance



