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Abstract; Container seedlings of Paeonia ostii T. Hong et J. X. Zhang were cultivated in different
substrate ratios (i.e. volume ratio of peat and perlite of 1:0, 2:1 and 3:1, respectively) , treated by
different measures for lateral root promoting (including single measures of main root shortened by cutting
and irrigating root by 200 mg « L' IBA solution and combined measure of above two single measures )
and cultivated in different culture containers ( including tray, nutrition pot and non-woven bag) ,
respectively. Differences in morphological indexes, weight per plant, root/shoot ratio and some
physiological indexes of container seedling were analyzed, and on this basis, cultivation measures suitable
for cultivation of container seedling of P. ostii were screened. The analysis results show that in peat-
perlite mixed substrate with volume ratio of 3:1, lateral root number per plant, fresh and dry weights of
under-ground part per plant, root/shoot ratio and contents of total chlorophyll, soluble sugar and water in
leaf of container seedling of P. ostii all are significantly higher than those in other substrates. Either

KB 2016-02-25

E£WA: JULTRFREBAR BRI AL I3 H (NY2014017)

TEBREN: LA N (1990—) , ) INATE TN, 8L WF e/, 5 e B R A A A B TR BT
Vi {EVEH E-mail ; xyc@ njau. edu. cn



%41 A7, A5 AR RS IR 2805 i 2R 1 B A B )

69

treated by single measure of main root shortened by cutting or by combined measure, leaf area per plant,
lateral root number per plant, fresh and dry weights of under-ground part per plant, root/shoot ratio and
water content in leaf of container seedling all are significantly higher than those of container seedling of
the control (no treating) and treated by single measure of irrigating root by 200 mg - L' IBA solution, in
which, most indexes of container seedling treated by combined measure are the highest. Plant height,
collar diameter, lateral root number per plant, and contents of total chlorophyll, soluble sugar and water
in leaf of container seedling cultivated in non-woven bag and nutrition pot all are significantly higher than
those of container seedling cultivated in tray, in which, lateral root number per plant, contents of total
chlorophyll and water in leaf of container seedling cultivated in non-woven bag are the highest, and these
three indexes are significantly higher than those of container seedling cultivated in nutrition pot. It is
suggested that there is a certain effect of different cultivation measures on growth and physiology of
container seedling of P. ostii, on the whole, effects on lateral root number per plant, main root length,
weight of under-ground part, root/shoot ratio, leaf area, contents of total chlorophyll, soluble sugar and
water in leaf all are greater. According to the experimental results, cultivation measure suitable for
cultivation of container seedling of P. ostii is selected preliminarily, that is, using non-woven bag, taking
peat-perlite mixed substrate with volume ratio of 3:1 as cultivation substrate, and practicing combined
measure of main root shortened by cutting with irrigating root by 200 mg + L' IBA solution.

Key words: Paeonia ostii T. Hong et J. X. Zhang; substrate ratio; measure for lateral root promoting;

culture container; growth and physiology; root development
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Effect of different substrate ratios on morphological indexes of container seedling of Paeonia ostii T. Hong et J. X. Zhang

(XxSD)"
b 32 B/ em Rk TR em? ARk AL HHHAZ/ mm FMRK/em A BRI AR %L
Treatment?’ Plant height Leaf area per plant Leaf number per plant ~ Collar diameter ~ Main root length  Lateral root number per plant
S1 8.96+2.56a 24.99+6.53a 1.6+0.5a 1.99+0.41a 11.90+3.59a 5.2+3.4c¢
S2 7.75+2.32a 13.04+2.33b 1.3+0.5a 1.94+0.20a 7.42+1.81b 15.6+9.8b
S3 8.17+2.35a 21.02+4.23ab 1.4+0.6a 2.00=0. 82a 7.88+0.81b 22.0+10.8a

O[5 s AR R BN kR 26 5 i % (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
DSI: V(IRE) :V(BERE) = 1:0 V(peat):V(perlite)= 1:0; S2; V(I ): V(B ERE)=2:1 V(peat):V(perlite)=2:1; S3; V() : V(B ERA) =

3:1 V(peat):V(perlite)=3:1.

®2 AEERELRAERSGEHEREMRTE LI (X£SD) Y

Table 2 Effect of different substrate ratios on weight per plant and root/shoot ratio of container seedling of Paeonia ostii T. Hong et J. X.

Zhang (X+SD)"V

) B Ml 5T B/ mg B Ml 5T B/ mg
Ak #>) Weight of above-ground part per plant Weight of under-ground part per plant HOE L
Treatment®’ : X : X Root/shoot ratio
fif i i Fresh weight TFJfE i Dry weight fif i i Fresh weight FJii & Dry weight
S1 122.3+33.2a 58.0+42.2a 121.7+55.6b 74.4+49.3b 1.283¢
S2 57.0+36.0a 38.6+37.8a 127.3+50. 6b 71.8+48.9b 1.860b
S3 95.7+8.5a 43.5+11.9a 202.7+7.5a 105.9+10.7a 2.434a

D R E /NG 1R R 255 5.3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
DS1. V(IRH) :V(BERE) = 1:0 V(peat):V(perlite)= 1:05 S2: V(IR : V(B IR )=2:1 V(peat) :V(perite)=2:1; S3; V(JeH) V(BB H) =

3:1 V(peat):V(perlite)=3:1.
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Table 3 Effect of different substrate ratios on some physiological indexes in leaf of container seedling of Paeonia ostii T. Hong et J. X. Zhang

(X+SD)V
b3 SR A /mg - g Chla/Chib® AEMEEAT SR/ /mg - g7t AN R/mg - g K %
Treatment?’ Content of total chlorophyll Soluble protein content Soluble sugar content Water content
S1 5.10+0. 82¢ 7.19+0.33a 20.45+2.03a 40.21+1.83b 55.51+3.84¢
S2 8.47+0.71b 6.29+0. 19a 19.44+1.21a 43.91+2.11b 62.25+2.18b
S3 10.64+0.73a 6.22+0.24a 21.13+1.40a 53.68+2.8la 68.19+3.27a

D [R5 R RN R R R 25 5 B3 (P<0.05) Different small lett

DSL: V(IR®R): V(BB )= 1:0 V(peat) : V( perlite) = 1:0; S2; V(&
3:1 V(peat):V(perlite)=3:1.

3 Chla/Chlb; M4¢% o FR5HLE b &80 HAE Ratio of chloroph

®4 TAEMEMREE KSR ERSERGEE(XSD) Y

ers in the same column indicate the significant difference (P<0.05).

W) V(BB )=2:1 V(peat):V(perite)=2:1; S3. V(JeB):V(BEKH)=

yll @ content to chlorophyll b content.

Table 4 Effect of different measures for lateral root promoting on morphological indexes of container seedling of Paeonia ostii T. Hong et J. X.

Zhang (X=SD)"
b B> B/ cm BRIt AL em? Rk R BB/ mm FHRK/em PRI AR E
Treatment?’ Plant height Leaf area per plant  Leaf number per plant  Collar diameter ~ Main root length  Lateral root number per plant
M1 11.04+2.99a 28.50+4.79a 1.8+0.5a 2.39+0.58a 6.22+2.46b 30.2+11.5a
M2 11.42+2.78a 10.58+2.93b 1.9+0. 6a 1.82+0.21a 9.42+3.69ab 21.9+10.3b
M3 12.07+2.83a 27.93+3.99a 1.9+0.7a 2.41+0.62a 5.98+2.95b 31.4+10.9a
CK 7.82+2.39b 7.03+3.52b 1.6+0.6a 1.77+0.49a 12.04+0.74a 15.9+9.0c

D [R5 AR RI /NG FRE R R 25 5 B3 (P<0.05) Different small lett

ers in the same column indicate the significant difference (P<0.05).

DM, EHEEE G Single measure of main root shortened by cutting; M2 200 mg - L' IBA 5T EAR B —450i Single measure of irrigating root
by 200 mg « L' IBA solution; M3 FAR#E M 200 mg - L' IBA AR &2 4 57i Combined measure of main root shortened by cutting with
irrigating root by 200 mg - L™' IBA solution; CK: X T (AHAFETAEFE) The control (no treating) .
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Table 5 Effect of different measures for lateral root promoting on weight per plant and root/shoot ratio of container seedling of Paeonia ostii T.

Hong et J. X. Zhang (X+SD)!

] Sty O /g AR me
4k B> Weight of above-ground part per plant Weight of under-ground part per plant MR L
Treatment?) Root/shoot ratio
[ i Fresh weight F i Dry weight i [T it Fresh weight T i Dry weight
Ml 103.7+7.4a 42.6x11.2a 225.7+16.4a 109.4+18.2a 2.568a
M2 78.7+5.8a 35.8%9.4a 99.3+55.4b 52.0+44.3b 1.453b
M3 111.6+4.8a 45.1+9.3a 237.3+21.4a 113.7£19.3a 2.521a
CK 85.7+20.6a 40.6+18.5a 89.0+50.4b 48.0+31.9b 1.182b

D 5 s AR R B /NE bk R 25 5 8 # (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
2IMI . B A —HE Single measure of main root shortened by cutting; M2 ; 200 mg - L' IBA V57 PEAR B — i Single measure of irrigating root

by 200 mg

- L7V IBA solution; M3 . FHR#%45 F1 200 mg - L™ IBA ¥ BHEMR & A $5iti Combined measure of main root shortened by cutting with

irrigating root by 200 mg + L™! IBA solution; CK: X P& ( AMSATATALEE) The control (no treating) .

*6

A EME MRS HExd R B 28 #0304 4 18 A AL IR ARAO SN0 ( XxSD)

Table 6 Effect of different measures for lateral root promoting on some physiological indexes in leaf of container seedling of Paeonia ostii T.

Hong et J. X. Zhang (X+SD)!

UBLI MR TR/ mg - ¢! Chla/Chlp® AEEEAR S E/mg - ¢! ATEEHEEE/mg - ¢! FK it/ %
Treatment?) Content of total chlorophyll Soluble protein content Soluble sugar content Water content
Ml 10.81+0.74a 6.71+0.13a 21.98+1.09a 56.17+2.52a 73.59+3.82a
M2 10. 69+0. 68a 5.86+0.27a 20.53+1.37a 54.91+1.98a 68.11+4.38b
M3 10.98+0.93a 6.82+0. 18a 21.37+2.03a 56.32+2.23a 74.43+3.37a
CK 8.71x0.59b 5.67+0.30a 19.43+1.77a 51.72+1.88b 65.84+3.28¢

D )51 s /] 1 /NG Bk R 22 5 8 % (P<0.05) Different small letters in the same column indicate the significant difference ( P<0.05).

2 M1 . TR A Single measure of main root shortened by cutting; M2 ; 200 mg - L7V IBA ¥ VR AR 2 — 35 it Single measure of irrigating root
by 200 mg - L' IBA solution; M3 F=HIA % A1 200 mg * L' IBA iAW EM I 4545 Combined measure of main root shortened by cutting with
irrigating root by 200 mg - L™' IBA solution; CK.: XJ & (REALATAEHE) The control (no treating) .

3 Chla/Chlb: MEt%E o Frm 543 b S H A A Ratio of chlorophyll a content to chlorophyll b content.

2.3 AABEFRINRAFTHEERKMIBHL EEIE
A
2.3.1 MEBREHEEARGHH RAAFRKREE
ARHE 60 d J5 , KU 28 B B A3 TR A HR Bl e 25 R
W T, G5EREW BIGEEFREMEY M E R
AR S ARSI AR TR E 25 (P>0.05),
B 583 (P<0. 05) & TS AE X S A 4800 18
3 PR A A AR BRI OB 2 WA
A R IIARECE , e RS B AT R E A
/b, H 3 P ] RO AR £ 22 5 1
FSRENISE I NG PSR EAE SO PR R A AR OR 7 =1

R7T TEREERDRA BB B HSEROHME(X2SD) Y

R 51 I A4S R B AR 50114 5 e 44 K T 6 R AR A 1Y)
FAUESIK

2.3.2 MERGHRIFSARISFRG YA KRAAN
[FlFkER A 25 s 60 d J5 , RUPFE 25 1 13 70 A 38 A
MELE R 8, 45 FRW RIGTE 3 AL T IR
FIEMEH AR o« TRESHSE D TR
B (Chla/Chlb) MMM E AR FEY LR FE LS,
RIS 3 B RN KR I 25 55 1 2 L AR e g
E BB W B S A R S K R e
LG R aE AR S R =S 12 I Ve T = T
W A S R LR S AR BB ERT

Table 7 Effect of different culture containers on some morphological indexes of container seedling of Paeonia ostii T. Hong et J. X. Zhang

(X=SD)V
Qb3 Eas i PR/ em MR E A2/ mm FRK/em P RRMIAR
Treatment Container Plant height Collar diameter Main root length Lateral root number per plant
Cl1 Ik Tray 6.42+1.77b 1.47+0.05b 6.69+2.46a 7.5£5.8¢
Cc2 EFRER Nutrition pot 8.87+2.50a 1.79+0.07a 7.90+2.53a 17.7+7.6b
a3 TeYiAi4E Non-woven bag 8.41+1.93a 1.92+0.28a 8.12+2.31a 22.9+10. 6a

D [ 5 AR ] (1 /NE FRE R 22 57 B3 (P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05).
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Table 8 Effect of different culture containers on some physiological indexes in leaf of container seedling of Paeonia ostii T. Hong et J. X. Zhang

(X+SD)Y

b2 B LR GE/mg - g Chla/Chlp® MR AR SR/ mg - g7t TIETERE SR /mg - g7 TR %
Treatment?’ Content of total chlorophyll Soluble protein content Soluble sugar content Water content
Cl1 5.40+0.46¢ 5.74+0.33a 18.94x1.42a 38.56+2.27b 55.49+2.36¢
C2 8.54+0.65b 6.39+0.46a 19.45+1.57a 43.44+2.20a 62.36+2.08b
C3 9.65+0.37a 5.73+0.30a 20.27+0.70a 46.89+1.86a 69.95+2.50a

D )5 R R NG PR R 25 5 .3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
2c1 . o Tray; C2. EFEEK Nutrition pot; C3: T2 fi4E Non-woven bag.
3) Chla/Chlb: M4t 2 o SR SMHE b S H{E Ratio of chlorophyll @ content to chlorophyll b content.
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