A AOK S 2017(03) :87~94 #4y o EHKEEFE -

DOI.10. 11937/bfyy. 201703022

e R E R B TR RS FE KRR 53 1R

T ALRZHE.EZEZEFH &, F DTV, 8 H KX

QL el eae RAEBE . a6 RE 07100052, JERTHTAMAL2EBE ARl SRARBISTAT . JL Rt 1000935
3. R AR 5 68 A7 - U RS b Dbk R A S BRSE Sh BE SR T3 R B35 ., JE 3 100093)

B OE G s MRS RBARMR RAERBET R AR T RAET S
R AL B AR ARG h, ARG R R AR, HRAV . E LR KS
ARGEAT ARG RSHAARERETHRAL BRBDFHRIARERLLL G I
(3.01 pmol » mmol™") > 44 (2. 62 pmol + mmol ™" ) > Hu #4 (2. 57 pmol « mmol™') > 44
(2.35 ol » mmol 1), 3 AR AP, B REBRAAFRSFIHRSAR, $REREBAK
HFAGEMO.030geem? o dH>340.026 g o o 2 o dH>AEQ0.018 g e e 2 o dTH>H
#0.008 geem ? e d ), BAMARBHAKEKAETHR . THALFEZERAXXEZ . THF
"R KA LG A, FFRERT A F R0 B GAAAREAR L R E BEARGRAK S A AR
RELFRE,
SRR P AR AL b s AR BEFE K 5 K A R 28 FEK B
hESEE:S731.9 XEFRIAEG:A  XE4HE:1001—0009(2017)03—0087—08
TS RGEIREE, FE AR AL Rl AL
TEEMARIRGS I REEE RWESHTEM,

ZEIAMBIZ R, BRT, 33T A B i 2
B EENGM FA B UFREE IR ENSEF
WEARIE R K CO, W 2B IR M
WREFEK SR T EAH RN, BELHS
B (14 28 T K B U8 5 L 0k » A0S A ) K B SO R 42
R IR AR AR SR A ST B T 7 T, 9
TR A ] SIS B T AL, 32 2 [ PN SR A K

E—EEE YT A0992-) &, FT AL B S AL AR AT AL AR
wF @ AKEEE ., Email: yixuandj@163. com.

FEEEE HHEAYE), B, EALH L, 81 AL H
W AR AP L FARAES . Fmail:yangxinbing2001@126, com,
EEWA 4 &% ¥ AMA £ 54 F 807 B (QNJJ201532) 5 4+

BAVHIRS AR E-HRABH P O-HRR LSRR
8B A # s (2011 B R Al R S (W) B R A
(PXM2016_014207_ 000038) ; b7 W R Ak 2 e AL & 41 91 5

SRR AR R R — O
WA 3220 S 7% T 58 BR K 2 BRI 6
it A FE K o R R R FEAK B A 9006 A B

ISR R TWKSTZ01609). AN F A MK BL3Z S RNIR B D 3 ORISR 4 28
e H #1:2016 —10—08

Abstract: To compare the physiological indexes of Heleniun autumnale and Echinacea purpurea Moench from seed
germination to seedling growth, which were planted by hybrid or single way. The results showed that under the
hybrid condition, Heleniun autumnale seed germination was inhibited, while Echinacea purpurea Moench seed
germination was promoted, The ground weight, root weight and leaf area of Heleniun autumnale in hybrid were
significantly or very significantly higher than single, which were 1. 96,2. 02,1. 75 times, The leaf area of Echinacea
purpurea Moench in hybrid was significantly lower than single, The root activity of Heleniun autumnale in hybrid
was significantly higher than single, which was 1. 24 times, The pigment content of both had no significant change,
Comprehensive performance indicators,it was beneficial to seed germination of Echinacea purpurea Moench when
both seeds mixture. When hybrid seedlings, Heleniun autumnale had a competitive advantage.

Keywords : Heleniun autumnale ; Echinacea purpurea Moench ; germination rate; physiological indexes;competition

87



- EHIEF - 4w

HF B L 2017003):87~94

A SRR S SO IR KGR, R
BB B (HAE R B 51— IR L
T R R AR A i 2 B 58 BEAE 50, H S AR Fh
MR B A, U, FEA M R i 3R 5 2% 14
T ZE B RE K & AT DL AR PRAN F LB R R
FIZRIEFE K Rtk . AR T DU AROR b FE 33 b + 43
RSP, BB LA T 588 AR Z- BB FE K e
W k=0, HUERFRY R EBEEL
M BT S A O T AR 3 b R A AR A, X S T Ak R AL
PRI 22 G2 1 38 B 5T LA A, LI T AR At fh )
FRE L, B UL G B ARFE AW R 32685, B
BRI E AR A FE KR

BAE AN TR REA —BUY IR 5T 83
MRERAAS D AR, Va4 4 FpAb BT E WL 3k i
Fel ARER AL BT , ZE B R R R4 (IR G K
BIRO#AT G B 78 Rt FIFE K =AM SE , oA L3R
Hota R e KRR B FE K (HFEK. ETHE
KEFEAO SRR SR TR E, ATEK
BEA RSO T & BB T e AR Ak LA Rl R K
8 , U e 52 38 L FB K A0 1 Bl AR SR AL A 4, 3B 4 3
RIFEBAS
1 #R5G*
L1 KB XA

I AL T AL T AR M2 B Al SRS
P (TR RRARER BT ) B9 ot I 6 90 (381 7Y e A b 5T i 7 7
IR A IR VG R B O . B AR AR R b £ 39°5935", R4
116°13'13", ¥4k 21 88 m, M ARZ N 13. 33 hn?,
LT AL TAEALFRALER , B T L, Wt 4R R Al
AL , g A IR e e R e P ZE XA, B
ZRiRE W, L EEE TR B R, fFETHED
180~200 d, P¥RILIX 80T, AFHREF B2 483. 9 mm,
BEHRTE 6—8 H, i &4FERIKI 80% ., KIEHFNES
FPHHy 468~569 K] » em *,EEHY H BRATH2 000~
2 800 h, WHMMMNRWFLEL, TESMAER
(Malus domestica) . ¥k (Amygdalus persica ). #2 #k
(Prunus pseudocerasus) 4y (Armeniaca vulgaris) 2=
(Prunus salicina) & (Ziziphus jujuba) JZ Wk (Jug-
lans regia) JWRIE (Castanea mollissima) %,
L2 IR

VAL X H TL#) 5 B AR (Pinus bungeana)
MIFG (Platycladus orientalis) J&AH (Sabina chinensis)
FY> M (Sabina vulgaris) 4 FhEr B F0 8 BF 58

88

R EBWRERE 5 IR/ R BRI AR 2
WP HEATRSE  BURA: s . EA TR &M 0
4 PR AR BB A R KA R R RE K HEA TRITSE
L3 KBk

HMEHALE SHER  ASHERABIER
XL IIEBR A S T LB RN Em, F 2015 4F
5—10 3G AREE,6—8 ANEZE,9—10 A Rk
) R 4 MEEERF AT E . EBNIE S Hik
BHA R (EREER AL, AFRLUEH
CI-340/ R B 20 A T 2 X 07:00—17:00 M <€
BEARMEE R F G HEAE (P, pmol « m? »
s VAILRIE(Gs,mol » m™% « s71) K BHEKE,
mmol e m % + s D MR (T, O ESH WA B E,
HFEK SR 2 h M 1k, I I e B i AR
R RS R 0 BH AR R SE RN 5 FRE -, R
FME 3~5 MRHE, 45 R BCF9E. H ACSDI1L
HFRECEE N 0. 01 ke) K 08:00,18:00 LI B H
f) 08:00 HERI R, BB ABERFEKE. BARK
Bt RUE R IR AR R B AR T M R
EPSON Scan H#{X 313 , F iz s Bk e x4 B R
AT AR B T A EAR (S em®)

UG H N B KR (Meter) 4 H 3 R &3, SCI
SR A B30 5% KB RSES (W - m™ ) A B EEH
o s DLVEREE (T, C) 1 X 8 B
(RH, %) JAH (W« m™ « s K6, Bk &2 (P,
mm) %, [ FEETE 2 1 h,

KA FIHZR(WUE) =6 & 3 3 (Po) /78 B
REMT,

L4 BHEST

RIEIE R Excel 2013 BAFH#HFTIER, 2
SPSS S AR FEA TR G AT AL
2 BRSS9
2.1 JKAFFIFHERA AR LA

M 1 AT LUE . 4 R K 73 F) H# H AR
AR EAME, BIAE TGS, NFAMFZER
— B 7K 43 ZR AN [ [ — 4 ol A [ ) 7K 4
FIFH BB, B ARKGFHE LK EE
07.00—11. 00 & &, 13:00—15.00 &K, 15. 00—
1700 G Frim A, JFEFEE R TIHRIRE, R E
855 SRR BRI EGHE IRE WIS, ZBAE
R IR , ALK SE A ER M IATX N T2
BRI, K 278 /7 B 3K 43 F A SR AR 1

(pmol « m*



HF B L 2017(03):87~94

iy « R

TR B WL R B i A2 55, AL UE BT I, O
B BN KT8 B, BT L I Bl 75 AR ) 7K 43 ]
RS )T

miE 1AL BR 7 A Sk B A R E AR K
Sy FI AR, 7 A KGR S i B S A
AT AR B P K oA R AR B R
(3.01 ol » mmol ™ )>>IFA. 62 yarol » mmol ) >V
#1257 pamol « ol ™) >FH(2 35 pmol + mmol ), 7k
3R SRR UL B A I A I i BT R RE R

JI LA B R R AR I GV BE ) B

IS RIS S B AR K 0 F SR IEHEF .8 A
(2. 98 gmol » mmol ™' )>7 H (2. 76 ymol + mmol )>
9 H (267 pamol » mmol >10 (2 53 pamol » ol >
6 A (243 pmol « mmol )>5 H (240 ol « mmol ),
7K 53 ] P 258 e A g D h P A ) AR R RE R, BT
PL7.8.9 H, BIEL B Z N AR —AF f A K AR HE B 1K
GRp: IS

—f— B M —h— A —e— VDA

45
S 35k
#E
=225t
gé
~E st
=z
sl . . , . X
07:00  09:00 11:00 13:00 15:00 17:00
1% Time
5H
50
S 40
#E
2230}
“\Qé
~E 20
=
07:00  09:00 11:00 13:00 15:00 17:00
I 2] Time
7
40
s
Mg 30}
=3
®E
S22
@ &
o]
=
10 L i L ) L i
07:00  09:00 11:00 13:00 15:00 17:00
1% Time
9H

55
) %g 45
=
EZast
%\
05 : . . , . '
07:00 09:00 11:00 13:00 15:00 17:00
I} %] Time
6H
55¢
T 45t
g
=
-
“E 25
15 . . . . .
07:00 09:00 11:00 13:00 15:00 17:00
I} %] Time
8H
4.0
£3st
[e]
H g 30}
EZ
H_%g 25+
&3
%3 201
S 15}
10 i il Il 1 1 b3
07:00 09:00 11:00 13:00 15:00 17:00
I 2] Time
104

Bl FAEAREBERMFAKSFAEAEL
Fig. 1 Daily changes of WUE of leafs of seedlings on different months
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Fig. 3 Daily changes of transpiration rate and vapor pressure deficit

2.4 FEBFKERGH IS ENSERE

AR ZEREFE AR W P s B 45 A4 B 1, B 1S
SILFEEMINFAE R OB KBESH EER
RER ST SNRIA IR Y I R MR A A5 R, Ho
SARER EEMWAEMPE A TF2Z—,

HE 5 TR B AREBRE SRR
JEAS LR BB, O RRRZREER S
TR XU, W {H 34 HBFE 11:00,15:00, HE
PERh R B AR AL, W B BLAE 09:00—11:00, M

E 6 FTLAE 4 AR BER S R SIS E
¥R IEAESE, M R HET S A B (RP =0. 979 5)>
A (R =0. 918 5) > b # A1 (RF =0. 889 3) >5HA
(RP=0.873 O, BN 2 iR B R 32 0 R FLR
BE R0 £ K ASHASZ R /N . AR A I ZE S T
RHBERRIEYZERBFEK MR IIARESHE
W7 Bt TR AR 2 (] 9 OC 3R AT A W O 78 B FE UK WK 48
FIF 2 TR SR MK YE .

91



- EHIEF - 4w

HF B L 2017003):87~94

3.50 1=0.645 8x+1.413 0
R=0.988 4

g

[=3

S
T

b SRUETS
VPD/kPa
N4
i
<

2.00 -
150 L " L 1 1
0.5 1.0 1.5 2.0 2.5 3.0
FFEER E/(mmol-m?s™)

Z)iZA

350 y=1.384 0x+0.664 2
R>=0.9243

3.00 o

K
VPD/kPa

IRIEE 7k
VPD/kPa

280 ¢ y=0.114 3x+2.256 7
R*=0.3290
2,60} [ ]
[
240+
220 .
200 i 1 L 2 s
0.5 1.0 1.5 2.0 2.5 3.0
HIEER E/(mmol-m?s™)
fUAkES
3.50 ¢ y=0.786 4x+1.133 9
R?>=0.9859
3.00
2.50 +
2.00 F
I50 L L ]
1.0 1.5 2.0 2.5
FEWEHE R E/(mmol-m>-s™)
Vb HAG

B4 FEEEESKAESHREAXEI T
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Fig. 5 Daily changes of transpiration rate and stomatal conductance of leafs of seedlings
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Fig. 6 Correlations of transpiration rate and stomatal conductance of seedlings
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Characteristics Analysis of Water-consumption for Transpiration of
Landscape Afforestation Tree Species in Beijing

DING Jie' ,ZHAO Yunge' ,LU Shaowe®* , YANG Chao' , LI Shaoning®* , YANG Xinbing'
(1. College of Forestry, Agricultural University of Hebei,Baoding, Hebei 07100032, Forestry and Pomology Institute,Beijing Academy
of Agriculture and Forestry Science,Beijing 100093 ; 3. Capacity Building of Science and Technology Innovation Service-Collaborative

Innovation Center-Horticulture Ecological Environment Function Promote Collaborative Innovation Center,Beijing 100093)

Abstract; Pinus bungeana , Platycladus orientalis, Sabina chinensis and Sabina vulgaris were used as test
materials. In order to measure the water-consumption characteristics of seedlings’ transpiration, this experiment
used potted plants weighing method and studied the effect of vapor pressure deficit and leaf stomatal conductance
on the seedling transpiration water-consumption. The results showed that the use efficiency of water for nursery
stocks overall was declining under the condition of adequate soil water supply. The average daily use efficiency of
water for nursery stocks overall performanced for Pinus bungeana (3. 01 pmol * mmol ™' )>>Platycladus orientalis
(2. 62 pmol « mmol ™ ')>Sabina vulgaris (2. 57 pmol « mmol ') >>Sabina chinensis (2. 35 ymol + mmol '). The
ability of water-consumption for transpiration was sunny >> half sunny > cloudy in the typical weather; the
capability of daily water-consumption for transpiration of seedlings day and night was Pinus bungeana
(0.030 g * ecm % » d')>Sabina vulgaris(0. 026 g » cen ? « A7) >Platycladus orientalis (0.018 g » cm 2 » d71)>

Z « d7'). The water-consumption of transpiration for nursery stocks, vapor

Sabina chinensis (0. 008 g « cm™
pressure deficit and stomata conductance were positively correlated relationship, which biggest affected was Pinus
bungeana. The results of the study were a gist for scientific evaluations for water-consumption of landscape
greening tree species and could improve the utilization efficiency of water for landscape greenbelt.

Keywords: landscape afforestation tree species; water-consumption for transpiration; water use efficiency;

consumptive use of water
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