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Analysis on the Landscape Form of ‘Natural Astronomical Phenomena’

LEI Fang»HU Xi-jun, LI Meng-ting,JIANG Zhe,CHENG Shi-shi
(College of Landscape Architecture,Central South University of Forestry and Technology ,Changsha, Hunan 410004)

Abstract; ‘ Natural astronomical phenomena’ can not be ignored in garden because of its unique landscape features of

astronomical. This paper first introduced the concept and characteristic of ‘natural astronomical phenomena’,through to

the analysis of ‘natural astronomical phenomena’ and landscape gardening inner link,and as a guide to discuss on the

landscape form of ‘natural astronomical phenomena’ from three aspects of nominating for prominent landscape,landscape

architecture doors and windows, landscape plants, explored these three aspects for forming a good landscape effect by

suitable landscaping and‘natural astronomical phenomena’,and then pointed out its important value in the landscape design.
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T RE B E AN RMGIR AL B 41 PR ZE A B2 TAA &
B, AR FKIRAMHT PsARP 3R F A&, I
R A A TAA ZEHEPHE 2R IR IR AR bR 2 i Rk AR 1k,
DA A PG 2R A B D LB AR AL 45
1 MHEEF*E
L1 %k

HEATRR B LU AR A5 T A PHIE ST B 4 4R AR 4P
CEATLL AR . BARE 68 KL BESEIER &
B 1~2 1 RS RN GE X R L 60 em X
0.6 cm DA F,

L2 Rk

H & ARSIRE 10°C R, DURIR AL B 1R (0 DIER
XFHR TO, HIMM 6 d/EHR 1 MKIRAAH, ik BRI
6.12.18.24.,30 d 5 ~Ab 3, IR IR AL B 45 R 5 51 RIEX
FEGIEZF 40~45 1Y) AR, I T HE 5 B TAA I 2 &
RAE R
1.3 THWE
L3.1 HEBNIAAWERE FAH HPLC FkllER
FMRIR A F B A TAA B0 @i iR
FIMISE TAA B4, e 80 %6 i) FF B A 3R Bk P AE 28
B A TAA PR B4 EE-ZK (V/V;80% & 20%)
YEJULBIAE 688 275 nm okl . ARYE A K50
FEARERN SR . AR5 R A L TAA IR () =
bR & TAA DI & — #F G R0 & 8D/ I AFR & &
& X100%.,

1.3.2 HPLC JrikiAg % B R g% BUm R b
HR A FHEZERES 3.0 g, AW E R R IR A4,
RIG 53 6 4, 4y 0.5 g, 4b 35 # 17 HPLC Wl
FE o FRECT, A FHEZFRE S 4 63, B4 0.5 g, oo 3 43
IA B AR TAABRSH (R 2,55 1 RN TAA JR
HER. EARSG TENE 3 K, HHERIER,

1.3.3 sEptdetER PCR 4 FH primer premier 5
%11 Real-time PCR 4% 3B | ¥ 45 &K B4 : Actin-5'.5'-
GGTAACATTGTGCTCAGTGGTGG -3', Actin-3'; 5 -
AACGACCTTAATCTTCATGCTGC -3', PsSARP-5'.5'-
GAGTTGGGCTGTGGCTTG-3', PSARP-3'.5' -
AATTATACCAGAGGTCGCTTTC -3',#% 1% TaKaRa 2%
T #Y SYBR® Premix DimerEraser TM(Perfect Real Time)
RIS U F5 ] 8 B R R B A EE Y B AR & AR
HENZR . I FEXUb o il 2k o A BdiE . I Ao DU R o
HFEHE R R 53 RS EMEERE B ERTR

2 HBREHMH
2.1 ARALHEZMT PsARP ZEH R AAE L

T PsARP N B FRIB N 0L, B St 17 5L
B5IWH R PCR, S E &5 ¥ #9 Bk PCR =47 H
VKGR 1, H i BER/ R 210 bp, R EHESKR H
F14E e R, AT TR Skl

250 bp
100 bp

210 bp

¥ :M: DL 2000 Maker, 1~6 F7/n 6 53 & BH {4 Fk. PCR 455,
Note: M is DL 2000 Maker; 1—6 indicates the product of the positive
plasmid PCR.

B 1 Jh PCR =4 RkER
Fig.1 The product of the positive plasmid PCR

ERAENYE HIZEN BIPRHER £ Real-time PCR §-
BBl 2 T BEAA K REII R TET 0. 99, PCR ¥4
Fge =27 VINERARE — JRSERINTE 8000 ~120 0 N E
RIGE N, AR A Ar T R R A B . 53k
D5 1 25 DR o A o e 90 A B — W e, TR AR A S
P G " RARSE AL RS YR v R, SE
BARMER A VIR R . BRI 5 B %

W Ct 2R BN, KIS EREZ L 1,

x1 HHY I C ERERESHT

Table 1  Analysis of Ct value of target amplification

Ak EREEG Y B #FEE PsARP 5|4)
Treatment Primer of housekeeping gene Primer of PsARP
To 22.65740. 02 21.9240.04
Th 21.6440. 01 19. 66+0. 11
Tz 23.3240. 10 21.9240. 00
T3 23.19%0.01 21.7540. 00
Ty 23.1340. 00 21.78=+0. 00
Ts 21. 3640. 03 20.2740.01

F P 2 B, AU I A B AL 2R R AR O R e, B R
ZARIRR BRI, PSARP R X BEHR LR
R a3 ZEARIR AL T 0~12 d, B2 IR K B0 I, 3£ 1
REBAW A ®. &EHREEBL TR 2 65,
FEARIRAL B 18~30 d, BEE RIR R EE N, B RIXEAR
W REA L MIGIR 30 d A, 2 P R I8 B RAWHRAIRAS 1 0. 94
f o WALFHEZF IR IR A bR #2 BE SR B, M ARIR 12~18 d
B AEFHARERAL FHTREIG TR , LA, PSARP B[R &3k
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Fig. 2 Level of PsARP gene expression under

different chilling treatments

BhE. SR 18 d LIS 4P O M BRIRER , 1t i
FENFRIRBFER., R EE N RIE 25 B2 R RER
ift BRAR BEAE IR
2.2 ANFABAAT BhZS IAA SR

HPLC 5% 3 B, TAA (5335 04 4 R X £ B8 ek 1] 9
RSD 7€ 1. 576 LLF , AR i T AR RSD HL7E 3. 196 L
T Ul R B R AT, TAA RIREER LK 2.

x2 BHEEIAA ARERNERE

Table 2 Rate of recovery for free IAA
B iR pIlIF 7 Sy Found [E1 &S Do g Y
Sample  Original/ g Added/ pg /pg Recovery/ % RSD/ %
1 0. 820 0.5 1. 190 90. 09 1.233
2 0. 820 2.0 2.532 89. 78 0. 975
3 0. 820 4.0 4,216 87. 48 2. 440

M 3 AN AL FHIEZE B A TAA F &7 0~12 d
IR ST, BEARIR R B3 0 B 2 TAA & &AWk
i, 2R 12 d AR BN, HE & RA 0 d W 1/5:7
12~18 d H A IAA FERIEEEN M, 18 d B E&E L
12 d BFR S BRI 7 15518 d J5 TAA &8 X E B K.
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B3 AEEREEGTHAZFEHRSIAARE
Fig. 3 Free IAA content of dormant floral buds under

different chilling treatments
2.3 PsARP RIXEBHHmMAE IAA FEBHKR
HIFR 3 T, AR A8 1E 2 0 3h R R R R 12~
18 dRAEZF UR IR A B B I 5 . 72 S IR IR e Bk o 7R
H, B S TAA S B G SRR R A SR R 4 2
ABrBe. TERBRMEBRAT, H ti 2 TAA BERIR KB hn 2
BARWIREAR , 15 PR B B 1 57 2 B A 5 R HIR A B

94

JEAEZFTF AR BN, Uit B i 2S TAA & 2 FEARIR I [E) 3
YRR KT
®3 AREERFZMGTEFRERBBRRKE.
BHE IAASER PsSARP RizE

Table 3 Statistics of dormancy release rate,

free TAA content and expression level of PsARP

IR K % g B TAA it PsARP ikt
Days of chilling Sprouting Flowering TAA content Express level
treatment/d rate/ % rate/ % /(ng » mg—1) of PsARP
0 0 0 1. 64 1. 00
6 58. 65 0 0.79 1.37
12 64. 42 47.62 0.33 1.98
18 79.17 79.17 2. 63 1.74
24 88. 46 83.08 2.43 1. 55
30 100. 00 92. 00 2. 04 0. 94

3 iR E%R

KL 0 T A K R TEIRIR A B o 2 v i) VR
BA—, Tillberg” I\ Jg A4 K& R A S 5 R HR 1 % B
AU 5 IR IR A B S5 B8R & 3 F2 B 5%, 1T Falvre-Rampant
EU s A K B R F (ARF6) B 9%, IR AR K
RERE DR EYEERIRW SR P E—EEM. BE
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IAA &8 8K F 2 TP EEE R EH 5 IRIRMERR R R
ERRGZME. HEAPR X — R, %P5
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O LA PR BT 2L A, 7R R IR Ak
BN BESE PsARP F: [N i R E AL B AE2F TR TAA 1)
R, HBEE IAA F 2] B IRIRERRRES .
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B TAA B8 B W/ , 35 B 18 25 PR B 8 B s 5t e it
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Changes of Free IAA and Relationship Between PSARP in Tree Peony

DING Xiao-wen' ,CHENG Jie' , WU Yu-chuan? ,ZHOU Rong-quan® ,LAO Jun-feng' ,MU Ping’
(1. College of Agronomy and Plant Protection, Qingdao Agricultural University, Innovation Team of Drought Resistance in Shandong Province,
Qingdao,Shandong 266109; 2. Jining Bureau of Agriculture, Jining, Shandong 272100; 3. Rangu Agrotechnical Station, Dingtao, Shandong
274100)

Abstract: Using Paeonia suf froticosa ‘ Luhehong’as plant materials,the expression pattern of PsARP and changes of free
IAA were conducted under different chilling treatments. In order to reveal the changes of free IAA and the relationship
between PsARP during dormancy release by chilling treatment in tree peony. The results showed that during the first 12
days of chilling treatment, the content of free IAA continuously reduced with the increase of chilling treatment. The
lowest point was in accordance with the dormancy release of tree peony. In the later part of chilling treatment,although a
reduction situation was also maintained,a relatively high level of content of free IAA was detected. Chilling treatment
between 12 days and 18 days was a key point. By Real-time PCR,it showed that the expression of PsARP was enhanced
and continuously increased in the buds of tree peony during the first step of dormancy release by chilling treatment,
reaching the highest value during 12 days chilling treatment. At the second part of chilling treatment,the expression level
of PsARP reduced to 50% than that of the highest level. The variation of free IAA could reflect the dormancy release
degree of the flower bud.

Keywords : Paeonia suf froticosa ;dormancy release;free IAA;real-time PCR
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