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Abstract: Effects of stubble height (15, 10, and 5 cm) and stumping time ( November and February)
on growth, photosynthetic physiology, and fruiting of 3-year-old seedling of Paeonia ostii T. Hong et J. X.
Zhang were studied based on randomized complete block design. The results show that with the decrease
of stubble height, crown width, new branch number per plant, leaf area per plant, specific leaf mass,
photosynthetic parameters [ including net photosynthetic rate ( Pn), stomatal conductance ( Gs),
transpiration rate ( Tr), and water use efficiency ( WUE )] and chlorophyll content in leaf, pod
diameter, grain number per pod, and 100-grain mass of P. ostii all show a tendency to increase
gradually, and are evidently higher than those in the control (no stumping treatment) group. At the same
stubble height, with prolonging of time, Pn, Gs and WUE values, and chlorophyll content in leaf of P.
ostii show a tendency to decrease gradually, while its Tr value shows a tendency to increase gradually.
Growth indexes of plant and leaf, leaf photosynthetic parameters, and fruiting indexes of P. ostii in
stumping treatment group in November are higher than those in stumping treatment group in February
generally. The variance analysis result shows that there are extremely significant differences in plant
growth indexes, photosynthetic parameters and chlorophyll content in leaf, and fruiting indexes of P. ostii
among stubble height treatment groups, extremely significant differences in plant growth indexes and
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fruiting indexes of P. ostii among stumping time treatment groups in general, and no significant difference
in other indexes. Overall, stubble height of 5 cm and stumping treatment in November are beneficial to
shaping plant type and enhancing photosynthetic efficiency of P. ostii, and can provide more favorable

growth conditions for superior and high yield.

Key words: Paeonia ostit T. Hong et J. X. Zhang; stubble height; stumping time; growth
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Table 1 Effect of stubble height on plant growth indexes of Paeonia ostii T. Hong et J. X. Zhang (X+SD)"

F#ERE/ cm Hf/cm MR/ cm BB/ em B A A HEAR/mm L SR 6
Stubble height Height Crown width New branch length New branch basal diameter New branch number per plant
15 45.2+4.9a 43.4+4.6b 31. 1+3.7¢ 9.03+0. 72a 1.3+0.3b
10 39.4+5. 5¢ 45.9+4. 8ab 35.0+5.7a 8.35+0. 99b 1.4+0. 6b
5 33.6+7. 1d 46.8+4.9a 32.9+4.8b 7.65+0. 82¢ 1. 7+0. 5a
CK? 43.0+7.1b 42.4+4.4b 28.0+3.3d 7.86+0. 72¢ 1.2+0. 4b

D &30 R 8] 1 /NG B3R 25 57 8 35 (P<0. 05) Different lowercases in the same column indicate the significant ( P<0.05) difference.

2 CK. % S AEFEAL PR The control (no stumping treatment ) .
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Table 2  Effect of stubble height on leaf growth indexes of Paconia ostii T. Hong et J. X. Zhang (X+SD)!

FAE R BE/ em
Stubble height

It/ (g + em™)

Specific leaf mass

A (em? - g71)

HRRH Y em?

Specific leaf area Leaf area per plant

15 0.014 2+0. 000 9b
10 0.014 7£0. 000 7ab
5 0.015 2+0. 000 9a
CcK? 0.014 1+0.001 1b

410. 68+43. 67bc
424.37+50. 12b
476.72+48. 66a
395. 46+43. 79¢

69. 734 3+2. 081 4b
68. 071 2+3. 146 6b
66.450 1+3.238 6¢
71.502 5£6.797 3a

D [ 5 o R ] (/NG PR R R 22 53 .3 (P<0. 05) Different lowercases in the same column indicate the significant ( P<0.05) difference.

2 CK; XM, REAEAL I The control (no stumping treatment) .
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Table 3 Effect of stubble height on leaf photosynthetic parameters of Paeonia ostii T. Hong et J. X. Zhang in different months ( X+SD)!)

BRI B/ em

5H May

Stubble height

Pn/(wmol - m™2 « s71)

Tr/(mmol + m™2 - s71)

Gs/(mmol - m™ - s7")

WUE/ ( wmol + mmol™")

15 14. 440+0. 620c¢ 1. 970+0. 190bc 0.216=0. 030ab 7.330+0. 330b
10 15. 087£0. 502b 2.094+0.213ab 0.234+0.012a 7.543+0. 354ab
5 17.028+1. 156a 2.153£0. 127a 0.241+0. 036a 7.940+0. 785a
CK? 13.348+0. 842d 1.914+0. 0903¢ 0. 194+0. 063b 6.975+0. 350c
B om 6 A June

Stubble height

Pn/(pmol - m™2 « s71)

Tr/(mmol + m™2 « s71)

Gs/(mmol - m™2 - s71)

WUE/ ( wmol + mmol ™)

15 13. 120£0. 680D 3. 648+0. 386b
10 13. 525+0. 772b 3. 77420. 437ab
5 14.327+1.257a 3.897+0. 495a
CK? 12.639+1. 018¢ 3.477+0. 282¢

0. 189+0. 037be
0.206+0. 060ab
0.226+0. 026a
0.176+0. 021¢

3.596+0. 483b
3.721+0. 531a
3.753+0. 601a
3.572+0.293b

PR/ em

7H

July

Stubble height

Pn/(pmol - m™2 + s71)

Tr/(mmol + m™2 + s71)

Gs/(mmol - m™2 - s7!)

WUE/ ( wmol « mmol™")

15 10. 220£0. 210b 4.435+0.712b
10 10. 7900. 355b 4.780+0. 242ab
5 11.979+1. 028a 5.061+0. 825a
CK? 9. 954+0. 663¢ 4.268+0. 513b

0. 158+0. 022b
0. 165+0. 009b
0. 199+0. 026a
0. 149+0. 003b

2.304+0. 350ab
2.347+0.251a
2.409+0. 346a
2.249+0. 280b

D Pn; BHEAEZR Net photosynthetic rate; Tr: FE[#5  %R Transpiration rate; Gs: ‘LS Stomatal conductance; WUE: 7K 43 F| 3% Water use
efficiency. [R1Z] AN R /NG FHE R 7R 25 57 i35 (P<0. 05) Different lowercases in the same column indicate the significant ( P<0.05) difference.
2 CK. XHg s KR-FELL T The control (no stumping treatment) .
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Table 4 Effect of stubble height on chlorophyll content in leaf of Paeonia ostii T. Hong et J. X. Zhang in different months (X+SD) !

FAAE 1 8/ em 5H May

6 H June 7H  July

Stubble height

Chl/(mg - g™") Chla/Chlb Chl/(mg - g™") Chla/Chlb Chl/(mg - g™") Chla/Chlb
15 9. 890+0. 960bc 2.690+0. 140b 9.357+0. 462ab 3. 126+0. 120ab 8.062+0. 724ab 2. 846+0. 146b
10 10. 386+1. 198b 2.233+0.099¢ 9. 657+0. 309ab 3.042+0. 160b 8.292+0. 504ab 2.685+0. 114bc
5 12.502+1. 562a 2.503+0. 162bc 10. 272+0. 476a 3.023+0. 062b 8.927+0. 637a 2.509+0. 250¢
CK? 9.277+0. 610¢ 3.098+0. 181a 8.911+0. 814b 3.301+0. 150a 7. 841+0. 386b 2.950+0. 117a

U Chl, M@3ZEE5H Chlorophyll content; Chla/Chlb . M E o SRS SE b &8 {E Ratio of chlorophyll @ content to chlorophyll b content. [e] 571
PR R/INE F-RE R IR 22 5 .35 (P<0. 05) Different lowercases in the same column indicate the significant (P<0.05) difference.

2 CK. % S AEFEAL PR The control (no stumping treatment ) .
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Table 5 Effect of stubble height on fruiting indexes of Paeonia ostii T. Hong et J. X. Zhang (X+SD) "

FA LR/ em AIEEAE/ em LRI PREL R g RIS e ht/ (kg « hm™?)
Stubble height Pod diameter Grain number per pod 100-grain mass Pod number?’ Yield
15 7.1+0.3b 19. 5+0. 4c 28.59+0. 98¢ 7. 1+0. 9ab 323. 87+36. 12ab
10 7.2+0.3b 20. 5+0. 6b 29.07x1.78be 6.5+1.1b 309. 18+69. 44b
5 7.5+0. 3a 21.4+0.2a 31.22+0. 87a 5.6=0. 5¢ 202. 49+45. 74c
CK? 7.0+0. 2b 18. 6+0. 4d 28.22x1. 56¢ 8.0+0. 8a 349.19+65. 11a

D &80 H R 8] 19 /NG PRk 3R 25 57 i 35 (P<0. 05) Different lowercases in the same column indicate the significant ( P<0.05) difference.

2 CK. X s HR-FEAL T The control (no stumping treatment) .

3 FEHCR M R 10 BRAEAR S 3£ 28X Pod number is total number of pods from ten individuals of P. osti.
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Table 6 Effect of stumping time on plant growth indexes of Paeonia ostii T. Hong et J. X. Zhang (X+SD) !
SFRERT ] B/ em SR/ em BEBHRE em BERHEAR/ cm BT R BRI
Stumping time Height Crown width New branch length New branch basal diameter New branch number per plant
11 A November 40.7+5. Sab 45.9+4. 6a 34.9+5.2a 0. 848+0. 076a 1. 60. 6a
2 J1 February 38.1+5. 1b 44.7+5.1b 31.6+4.7b 0. 823+0. 062a 1.4%0.5b
CK? 43.0+7. la 42.4+4. 4c 28.0+3. 3¢ 0. 786+0. 072a 1.220. 4c

D &3 RN [E] B /NE R R 25 5 8 35 (P<0. 05) Different lowercases in the same column indicate the significant (P<0.05) difference.

2 CK; XFHE, RSPAEALH The control (no stumping treatment) .
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Table 7 Effect of stumping time on leaf growth indexes of Paeonia ostii T. Hong et J. X. Zhang (X+SD)"

TR

Stumping time

M i/ (g + em™2)
Specific leaf mass

A (em? - g71)

PARRI TR em?

Specific leaf area Leaf area per plant

11 A November 0.014 8+0. 000 6a
2 J] February 0.014 6+0. 000 2a
CK? 0.014 1+0. 001 1b

67.078 6+2. 582 4b
68. 673 2x1.239 7b
71.502 5+6.797 3a

462. 86+56. 14a
431.66+42.77b
395.46+43. 79¢

D @3 N F NG FBE R R 25 5 53 (P<0. 05) Different lowercases in the same column indicate the significant (P<0.05) difference.

2 CK. X8 s KR-FELL T The control (no stumping treatment) .
2.5 FEBEXRNEXEEBIERR G
2.5.1 AR A Hra FRHEREXARA
RPN R C A EHSE L2 8, i3k 8 1l

*8 TEMEXNAREABRAMHXEGERSHTZM(XLSD)Y

PIEH .5 H.6 Af17 H,11 H¥FEA P KT F
HIEC AR (Pn) 28 E 3R (Tr) (S FLFE (Gs)
FUK A FIFHECE(WUE) sk F e, 2 OB ag

Table 8 Effect of stumping time on leaf photosynthetic parameters of Paeonia ostii T. Hong et J. X. Zhang in different months (X+SD)"

SRS H]

5H May

Stumping time Pn/(pmol - m™ + s7")

Tr/(mmol + m™2 + s71)

Gs/(mmol - m™2 + s71) WUE/ ( wmol + mmol™")

11 A November 15.964+1. 489a 2.123+0. 176a 0.255+0. 037a 7.577+0.992a
2 H February 15. 387+0. 880a 2.042+0. 119a 0.264+0.014a 7.552+0.425a
CK? 13. 348+0. 842b 1. 914+0. 090b 0. 194+0. 063b 6.975+0. 350b
SFRERT ] 67 June

Stumping time Pn/(pmol » m™2 « s71)

Tr/(mmol + m™2 + s71)

Gs/(mmol - m™2 + s71) WUE/ ( umol + mmol™!)

11 A November 13.945+1. 118a
2 H February 13.495+0. 823a
CK? 12.639+1.018b

3.767+0.553a
3.703+0. 595a
3.477+0. 282a

0.211+0. 029a
0.215+0. 049a
0.176+0. 021b

3.664+0. 315a
3.619+0. 247a
3.572+0.293a
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4:R8 Table 8 ( Continued)

SFFE (8]

7R July

Stumping time Pn/(pmol + m™2 + s7)

Tr/(mmol + m™2 - s71)

Gs/(mmol » m™2 - s71) WUE/ ( wmol + mmol™")

11 A November 11.419+1. 004a
2 H February 10. 790+0. 267a
CK? 9.95420. 663b

4.940+0. 654a
4.453+0. 602ab
4.268+0.513b

2.255+0. 174a
2.286+0. 175a
2.249+0. 280a

0.208+0. 026a
0. 185+0. 009b
0. 149+0. 003¢

DPn; 6433 Net photosynthetic rate; Tr; ZE %33R Transpiration rate; Gs; ‘L5 Stomatal conductance; WUE; /K43 FHZR Water use
efficiency. [F]Z AR/ NG FHER IR 2257 B35 (P<0. 05) Different lowercases in the same column indicate the significant ( P<0. 05) difference.

D CK; ¥R, RF-FEALH The control (no stumping treatment ) .

HIRZ, CKOM B RSP ARk, Sk LF,
11 A2 AR L R 566 7E S 400
F(P<0.05) & F CK 41, FE[R]— FFERT A Ab B2,
Bt 1 (B A HE RS RUPHIE oY P Gs F WUE {H 2 &
WA B A, Tr (B 2B T ka3
TrESE RS RS .6 AT A, &4 RR
FFH R ) Pn Tr .Gs A1 WUE {HI9 & 25,
2.5.2 et FaEaym PR TEXTAE A G
KPPt s 28 S i g m WL 9, i 9 n LA
FEH.5 A6 AT A 11 AR 2 A H 2 KT
MRhgR SRS Tl ES T CK4, 5 AR

*9 TEMEXNREAPRAMEPHEESBHBME(X2SD)Y

6 H,11 AF12 A B RS H e % o &
H5MNEEER b & 8% HH (Chla/Chlb) /NF CK 41
7 A ,2 A¥FEAFEZH Y Chla/Chlb (HEK, 11 H 4
Qb3 ZH (%) Chla/Chlb {H J& 1, 2 2640 FAH 1Y
Chla/Chlb {E#/IN, 1 R — - 2E i ] 4 B 41, b 25 1
] B HHERS RGP it 4 25 5 B S 3B W PR AR 1Y
B BEE R RIHER 11 HSFREAR BRI CK X}
Y Chla/Chlb {H 5 61 KGN 2 P
FEALHRLL Y Chla/Chlb (B 5 B HIHE R AL S
JrESa R R .5 H .6 AM T A, £ AR
PR F 23 %5 B Chla/Chlb HI T BEE 5,

Table 9 Effect of stumping time on chlorophyll content in leaf of Paeonia ostii T. Hong et J. X. Zhang in different months ( X+SD) !

SEFETA] 51 May 6 4 June 7H  July
Stumping time Chl/(mg - g™") Chla/Chlb Chl/(mg - g™') Chla/Chlb Chl/(mg - g™") Chla/Chlb

2.363+0.207b
2.756+0. 099b
3.098+0. 181a

11 A November 11.014+1. 529a
2 J February 11.548+1. 969a
CK? 9.277+0. 610b

9.741x1.411a
9.861+0. 552a
8.911+0. 814b

3.137+0.171a
3. 144+0. 142a
3.301+0. 150a

8. 180+1. 509a
8.043+0. 684a
7. 841+0. 386a

3.014+1.529a
3.548+1.969a
2.950+0. 117a

UChl, HM@3ZEE55H Chlorophyll content; Chla/Chlb . M4 2 o SRS SE b &5 H{E Ratio of chlorophyll @ content to chlorophyll b content. [] 57
FORTENR/INE F-RE R IR 22 5 .35 (P<0. 05) Different lowercases in the same column indicate the significant (P<0.05) difference.

2 CK. % S AEFEAL PR The control (no stumping treatment ) .

2.6 FFEEREIX RS SRR R0
SEAERT R R EE SRR Y SR WL 10, 3R
10 7T DAE 11 A F AR KPR TE B AR B

10 FHEMENRSTEEERNZ(XLSD) Y

SERERIECRN R B R, 2 AR AN BRH Rz, CK
(XFRE ARAEFEAL B 20 e/, H 3 4R EAR B A7
B (P<0.05) 25 11 AN-FEALFRA] JRPHR) SR B

Table 10 Effect of stumping time on fruiting indexes of Paeonia ostii T. Hong et J. X. Zhang (X+SD)"

ST S L om LRI AT R g SRR PR/ (kg - )
Stumping time Pod diameter Grain number per pod 100-grain mass Pod number’’ Yield

11 J] November 7.3+0. 2a 20. 8+0. 4a 29.72+1.03a 6. 6+0. 6b 289. 54+52. 12b
2 H February 7.2+0. 3ab 19.7+0. 4b 29.03+1.78b 6.3+1.0b 267. 49+35. 66b
CK? 7.0+£0.2b 18. 6+0. 4¢ 28.22+1. 56¢ 8.0=0. 8a 349.19+65. 11a

D @5 FOR [F B /NG PR R 25 5 .35 (P<0. 05) Different lowercases in the same column indicate the significant ( P<0.05) difference.

D CK; ¥R, RFFEALHE The control (no stumping treatment ) .

3 L3RR M R 10 BRAEAR 3£ 28X Pod number is total number of pods from ten individuals of P. ostii.
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