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Effect of Different Levels of Silicon Supply on the Photosynthetic Properties and
Water Utilization Efficiency of Paeonia lactiflora Pall.

SUN Yan' ,ZHANG Fu-hai? , LI Cheng-zhong' ,LIU Hang' ,ZHOU Xia'
(1. Landscape Architecture and Horticulture Department,Jiangsu Agri-animal Husbandry Vocational College, Taizhou ,Jiangsu 22530032, Agriculture
Department,Jining Senior Vocational School,Jining,Shandong 272100)

Abstract: A pot culture experiment using photosynthesis test system was conducted to study the effect of different levels
of silicon(Si) supply on the photosynthetic properties and water utilization efficiency in different periods of Paeonia
lacti flora Pall.. The results showed that no matter what period, the SPAD value, net photosynthesis rate, stomatal
conductance and water utilization efficiency of the Paeonia lacti flora Pall. leaves increased firstly,and reached the highest
at the level of 60 mg/kg dry matrix, where on the contrary,the transpiration rate changed oppositely. The photosynthetic
properties and water utilization efficiency were still better than CK when at the level of 80 mg/kg dry matrix,and no
seriously affected were occurred on Paeonia lacti flora Pall. plants,

Keywords : silicon; Paeonia lacti flora Pall. ;photosynthetic properties;water utilization efficiency
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Table 1 Natural factor comparison of origin and milpa

HARETF JRAE 5 Rt
Natural factor Origin Milpa
2 ¥ Longitude 105°50'20"~106°44'30"E 106°07'~107°17'E
4iJ¥ Latitude 28°06'35"~28°50'15"N 26°11'~27°27'N
W R IR A B S A
S5 Climate type W3 IR 2 XU A
FA R RS KU
[ i Rainfall/mm 900~1 300 1129.5
FIHXHBE Average
82~91 74
annual relative humidity/ %
FPHR
14.7 15.3
Annual average temperature/ ‘C
¥k Altitude/m 1 060,1 164 1 100
L2 a5k

REFEA 2013 45 6 A 22 H SN I KERKH
SRR X 5| R 5 B0 1 30 RS KR
1.3 R
131 JEAMAERL ARYEIE ™ b 55| Fh 5 H A 3
BRI REAR ST B R BANE 55 M Y B A A A A
FEARRLA T | BhIREE /NG | bt 55 D67 b 22 ] ) A= 25 0
FEN SRR 35 W K OR BB BB R A A U
T CEP Rk ) B 2> 25 E PHOG RE % 7 1 R 5t 31, P
FAERETREHRE UASK TR ELTWR TR
B, B RADEWKIEE S AT XU B ih %R
F A K g, N th A &2 8 FE, ZmiER. R
FEHbE 38 pH (B 7.2, RIEHYIXTK S HER, >
TR A 5 A A A 5 WS A A %o o R B A SR, ST K
WERHHAEY . RIE K RER A KA,
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REANRS K IREEF A A A FEAH RIS Fh A58, 5
SRR S KR FFRIEE DN 30 cm, 7 40 em H G
RAERE N, L 2R TR A 30~100 g K/ANREEFR A
3% 5 om &, pH B 7. 77 1) 5045 S K IRF R IEF
TEAN . R IE T KIRBFE AT E T A &4 LR
W, o —HEM IS E AR, 5 AL KA aE
RBFERMIEIR.O, Al CO,, L% BKBIBERELR
K. 2013 4F 6 A5IFKMEE 201447 A, BF 3 d
sk 1 R E IRE 5B E IRETE 2~30°C, BELE
40%~T75%.,
L3.2 AEERRE 456 5N H 5 B SRRHE
BRSO 2R A8 X 4 5 I 50K 8 T 1
3—5 AXIAEZE,6—8 ARINEZE,9—11 ARIhEkZE,
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H.12 A 21 HHWED EZE B L EREFEEKELHR]
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W& A B AR TR AT B B30, S KRB
A ZEMH R B AEEE R 2013 Fil %, B EME R K
B HBE T 2014 4Ei0 %,
2 BREHSW
2.1 KMEREETHRER

MK 2 ATLUE 1, F 2 30 Rk 4 Mt HK D
F 1 om B 1 ¥R, 85 % 3 A EK/NTF 1 em 19 4 8%, 85
B2 HK/DNF 1 em B 10 #k, 85K 1 A HEK/ADNTF
1 em 15 Bk 8% 3 AN EHE RN 1~3 em B9 2 #k,2 4>
HHEHR 1~3 cm [ 4 8,1 A0 HEH 1~3 cm ) 18
B, 6 BRI KA 1~3 cm BIF;3 Mt HAK Sl 3~5 cm
12 1 Bk, 2 ANt B 3~5 om 1 2 Bk, 1 AN HAE 3~
5 cm i 13 #k, A 14 BRIRAE K Jy 3~5 em HYAT;2 4NrEH
KW 5~7 em i 4 Bk, 1 A HK K 5~7 em 19 13 #E,13
MBEAEK N 5~7 cm ;2 AMFHK R 7~9 ecm
28k, 1A E KR 7~9 em (1 14 ¥k, 14 BREE K HT~
9 eyt ;3 M EAE R 9~11 em B9 1 #k,2 M EK R
9~11 cm [ 3 Bk, 1 A H A g 9~11 cm Y 12 ¥k, 14 £k
WA KR 9~11 em BT,
2.2 MKMEFERE T REH

MR 3 AH, 30 kP A 4 M EHKANTF
1 emf) 2 8,85 3P EHEK/DNF 1 em B9 2 K, B & 2
A HK/ANF 1 em B 4 B8R 1A EK/NF 1 em
B 11 8k, 11 BREAR K R/NTF 1 em BBE; 1 ANBFEH K
1~3 cm [ 15 4,15 BRI A K 1~3 cm [10t;2 4-BF
HEKH 3~5 cm 1 3 Bk, 1 M HKHN 3~5 cm 1Y 8 1k,
19 BREA KR 3~5 em @At 2 M HK R 5~7 cm 1Y
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Table 2 Germination update of
Primula lithophila leaves in the spring 4
e M4 Leaf length/cm
<1 1~3 3~5 5~17 7~9 9~11

1 3 3 1 1 2 0
2 1 2 3 1 0 1
3 4 2 1 0 1 0
4 2 1 0 1 0 2
5 2 1 1 0 1 0
6 2 1 0 0 1 1
7 1 1 1 0 0 1
8 1 2 1 0 1 0
9 3 1 0 1 0 2
10 1 1 2 1 0 1
11 1 0 2 0 0 1
12 3 1 0 1 0 1
13 1 1 0 1 0 1
14 2 0 1 0 1 3
15 2 1 0 2 0 1
16 2 1 1 1 1 0
17 1 0 1 0 1 0
18 2 1 0 2 1 0
19 1 2 0 1 1 0
20 2 1 1 1 0 1
21 1 0 0 0 1 0
22 1 1 0 2 1 1
23 1 1 0 2 1 0
24 1 0 1 0 1 1
25 1 3 1 1 0 0
26 3 1 1 0 2 0
27 1 1 0 0 0 2
28 2 1 0 1 1 0
29 1 0 1 0 0 0
30 2 1 0 1 0 1
2 1~30 )5 T8 BB 43 51 Ay B8 MR AE 45 K T BB A I BN 5, R AL
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Table 3 Germination update of

Primula lithophila leaves in the summer 4
e 4 Leaf length/cm
<1 1~3 3~5 5~17 7~9 9~11

1 4 1 0 1 0 0
2 1 0 2 1 0 1
3 0 0 2 0 1 0
4 1 1 0 1 0 0
5 3 0 1 0 1 0
6 2 1 0 0 1 1
7 0 1 1 0 0 1
8 1 0 1 0 1 0
9 4 0 0 1 0 0
10 1 0 0 1 0 1
11 1 0 2 0 0 1
12 3 1 0 0 0 1
13 0 1 0 1 0 1
14 2 0 1 0 1 0
15 0 1 0 2 0 0
16 1 1 0 1 1 0
17 1 0 1 0 1 0
18 2 1 0 2 1 0
19 1 0 0 1 0 0
20 0 1 1 1 0 1
21 1 0 0 0 1 0
22 0 1 0 0 1 0
23 0 1 0 0 1 0
24 0 0 1 0 1 0
25 0 0 0 1 0 0
26 0 0 0 0 0 0
27 1 1 0 0 0 0
28 0 1 0 0 0 0
29 1 0 1 0 0 0
30 2 1 0 0 0 0

Table 4 Germination update of
Primula lithophila leaves in the autumn 4
e M4 Leaf length/cm
<1 1~3 3~5 5~17 7~9 9~11
1 1 2 1 0 1 0
2 1 1 0 0 0 1
3 1 1 1 1 1 0
4 0 1 2 1 0 1
5 1 0 1 0 2 0
6 0 1 0 1 0 0
7 0 1 1 0 0 1
8 0 1 0 1 1 0
9 2 0 0 0 1 1
10 1 1 1 1 1 0
11 1 0 0 0 0 0
12 0 1 1 1 1 0
13 1 0 0 0 0 1
14 1 0 1 0 1 0
15 1 1 0 1 0 1
16 0 2 1 1 0 0
17 1 0 0 0 1 1
18 1 1 1 0 1 1
19 1 2 0 1 1 0
20 1 1 1 1 0 1
21 0 0 1 0 1 0
22 2 1 0 0 1 1
23 1 1 1 1 1 0
24 2 0 1 0 1 1
25 1 0 0 1 0 0
26 0 0 1 0 1 0
27 1 1 0 0 0 1
28 1 1 0 1 1 0
29 1 0 0 0 1 0
30 0 1 0 1 0 1

2.4 JKMELKZENHREH
MNESALEH,LZE 30 ik 1B KD

F 1 em B9 13 8,17 BRIEAFHK/NF 1 em WA 1 AR

HEHR 1~3 cm 9 14 #£,16 #REA KR 1~3 cm A0T;1
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R 7~9 cm BRt;1 AN HAK R 9~11 em ) 10 Bk, 20 BE¥EE
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Table 5 Germination update of Primula lithophila leaves in the winter

A
e M4 Leaf length/cm
<1 1~3 3~5 5~17 7~9 9~11
1 0 0 1 1 1 0
2 1 1 0 0 0 1
3 0 0 1 0 1 0
4 1 1 0 1 0 1
5 1 0 1 0 1 0
6 0 1 0 1 0 0
7 0 0 1 0 0 1
8 0 1 1 1 1 0
9 1 0 0 0 0 0
10 0 1 0 1 1 1
11 0 0 1 0 0 0
12 0 1 0 1 1 0
13 1 1 0 0 0 0
14 0 0 1 0 1 0
15 1 1 0 1 0 1
16 0 0 1 1 0 0
17 1 0 1 0 1 1
18 0 0 0 0 0 0
19 0 0 0 1 1 0
20 1 1 1 1 0 1
21 0 0 0 0 0 0
22 0 1 0 0 1 1
23 1 1 0 1 0 0
24 0 0 1 0 0 0
25 1 1 0 1 0 0
26 0 0 1 0 1 0
27 1 1 0 0 0 1
28 0 0 0 1 1 0
29 1 0 1 0 0 0
30 1 1 0 1 0 1

2.5 JIRIF L 1A R O
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Table 6 Average value of germination update of
Primula lithophila leaf in four seasons A
. 2 WK 91 B P R 1 R - 0
S Average number of new leaves of germination in every leaf length range/cm
ason <1 1~3 3~5 5~17 7~9 9~11
# 2 Spring 1.70 1.07 0. 67 0. 70 0. 60 0. 70
HZ Summer 1.10 0. 50 0. 47 0. 47 0.4 0.27
#ZE Autumn 0. 80 0.73 0.53 0. 47 0.63 0.43
&7 Winter 0.43 0. 47 0.43 0. 47 0. 40 0. 33

T 15 T ARS8 43 30 30 MRAE 4% I T PR P 1 2 I £ - 2 8
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Fig.1 Number of new seedling germination in each
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Fig. 2 Number of new seedling germination in each

month from January to June in 2014 year
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Germination Update of Introduction and Cultivation of
Endemic Plant Primula lithophila in Guizhou

QIAN Chang-jiang"? ,XU Jian' ,MU Jun®,LI Chong-qing® s HAN Bao-yin'*? ,JIANG Jin-zhong'*?
(1. School of Chemistry and Life Sciences, Guizhou Normal College, Guiyang, Guizhou 550018; 2. Guizhou Bioresource Development and
Utilization Key Laborator,Guiyang, Guizhou 550018;3. Administration Bureau of Xishui National Natural Reserve, Xishui, Guizhou 564600)

Abstract: Taking Primula lithophila which was introducted and cultivated as experimental material, the origin growth
environment of Primula lithophila was simulated, the Primula lithophila plants germinate, new leaves, new statistics,
length of the leaf (including petiole and leaf) were measured on 22" of January, April, July, October. The effect of
introduction and cultivation on germination update of Primula lithophila were studied. The results showed that Primula
lithophila could sprout the new leaves and seedlings in four seasons, but the germination number of new leaves and
growth were faster in the spring and summer. In March and April the germination seedlings number was the most, in
August and September the number of germinating took the second place. Between the type of climate, rainfall,
temperature and humidity difference were small,simulation of Primula lithophila origin growth environment, they could
introduce and cultivate successfully and germination update.

Keywords : Primula lithophila ;introduction and cultivation; germination update; young leaves and seedlings
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