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Effects of support angles on the morphology and growth in the

herbaceous climber Trichosanthes kirilowii

TAO Jian—Ping , ZHONG Zhang—Cheng " (School af Lite Science. Southwest China Normal Unrversity.,
Chongging 400715, China). Acta Ecologica Sinica ,.2003,23(1):1~7.

Abstract: Climbing plants differ from non-climbing and self-supporting plants in many growth
characteristicss which mainly result from btomechanical constraints. External supports, whose status
determines the strategies of climbing plants to search sunlight and other external supports. are important
resources for climbing plants. The morphology and growth of climbing plants may be atiected by external
supports to a large extent. However, the climbing plants are often shaded by their own shoots when they
grow on the supports, and changing support angles might induce dilferent shading effects. We called this
phenomenon as self-shading. It has reported in many literatures that plants would adapt themselves to
different light conditions through altering biomass allocation and growth behaviors. It is therefore
hypothesized that self-shading would influence growth and morphology of climbing plants through
changing morphology and biomass allocation. We tested this hypathesis in a garden experiment. carried
out in the Ecological Garden of Southwest China Normal University with a perennial herbaceous climbing

species Trichosanthes kirilowit.
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On 17 May 1999, the seedlings of Trichosanthes kirilowii with the same size were planted in 40
figuline containers filled with cultivated soil . one seedling per pot. Seedlings were directly offered external
support made of iron line (#4mm) at the beginning of the experiment. All plants were divided into 4
groups . and each group was offered external supports with given angles (i.e. §°. 20°. 40%nd 80°). The
direction of supporis was northward. Each plant was supplied with the same quantity of water and nutrient
during the experiment.

The following parameters were measured at intervals of 14 days from June 6 to August 20: stem
length: stem diameter; internode length: leaf number; shoot number; single leaf area; petiole diameter
and petiole length. At the end of the experiment, all the plants’ above-ground parts were harvested and
measured the same parameters above mentioned. The plant was separated into main stem. shoot. lamina,
petiole and tendril. and cleaned by tap water. All plant parts were oven-dried for 72h at 84 C and then
weighted separately.

The morphological plasticity in different developmental stages of Trichosanthes kirilowii responded to
self-shading in varying ways. The plants showed more sensitively plastic responses to sel{-shading in the
early than in the late developmental stages.

The degree of self-shading increased with the enlarging of the support angles. The specific stem
Jength and specific petiole length increased with the enlargement of the support angles. and the values of
the two parameters at 0°. 20°, 40°and 80°levels were 155.83cm = g™'+ 147.34cm g ', 168.37cm » g',
176.92 cm « g ' and 368. 98 cm e g '. 415.63 cm + g 'y 496. 53 ecm » g7 ', 588.33 cm ¢ g '+ respectively.
These results indicate that the plants show stronger responses in morphological plasticity under strong
self-shading conditions than under weak self-shading ones.

Specific stem length. specific leaf area and biomass allocated to lamina and petioles had no significant
differences among four climbing angles. The plants adapted to different support angles mainly through
changing the number of shoots. shoot morphology and shoot biomass allocation. These results suggest
that the self-shading only had limited effects on plant morphology and plant biomass allocation.

The plants climbing on the supports with large angle had stronger branching intensity. more shoots
and more shoot biomass allocation than those climbing on the supports with small angle. The shoot
number. branching ratios and shoot biomass allocation at 0°v 20°, 40°and 80°levels were 5. 60, 7. 40,
9. 60. 10.60; 2.40 shoot » m™', 5.40 shoot * m™', 7.50 shoot * m™!, 5.42 shoot « m™' and 14. 132,
21.65%, 23.35%, 23.56% . respectively.

The plants on small angle-leaned supports occupied the rich-light habitats through increasing stem
hiomass allocation. while those on large angle-leaned supports sought for rich-light habitats through
expanding their shoot systems. The individuals with different physical supports had different foraging
behaviors.
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Fig. 1 Dynamics of stem growth of Trichosanthes kirilowrn under different support angles
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Fig. 2 Dynamics of leaf characteristics of Trichosanthes kirilowii under different support angles
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Table 1 Effects of support angles on morphological characteristics of Trichosanthes kirtlowii (means 1+ 5d)

e 0° 20° 40° 80°
Morphological characteristics
¥ & K Stem length{cm) 233. 17 £90. 03 137+ 34. 58 128. 40+ 38. 19 197. 291+ 89. 10
¥ 1% H 1% Stem diameter(cm) 0. 46+ 0. 07 0, 35+ 0 07 M 31+ 0,06 N 294 0. 01
/) K Internode length{cm) 3.19+0.76 2. 90+ 0. 55 2. 85+ 0. 65 3. 86+0. 20
H % l.eaf number 257. 00+ 46. 64 233. 80143, 31 173. 404 85. 86 163. 33 £27. 51
# - @ 2 Single leaf area(cm?) 27.17+5.70 23. 00+ 8. 51 18. 20+ 5. 36 12. h0 £ 6. 25
M- #§ B ¢ Petiole diameter(cm) 0.2240.04 0.20£ 0. 03 0.17x0.01 0. 17 +0.02
M #8415 Petiole length(em) 3.78+0. 95 5. 1241, 41 3.90+4+0. 85 4.404 1. 27
2 # W Shoots number 5. 60+ 0. 57 7.401 3. 84 9.60+1.51 10. 60+ 3. 53

KEYBEXT O 200K HMEPE<O D KFERBENTHESERTHE S HBEERKHE
B ERP<0.0D, KFEEREMNERIZRKE)AABERMAT MM AR XKNER . HYEZE
ERABREX@>00). FRAIEEMAKEHHA(RMNERHEFOZHEHMAEFEREBEFKF P>
0.05), XEAAMIFATUERMERMEMESTEETLMERMNEFE TN T FEREY
FAEHEEXRURFEZEATEFWHRRA N IRES R HEEER, LR A S
BRETHRKANIERORDPEEERE. S L ERANEHEHRERNBEEW . SANEHBBELE
FEKEENERMAL HXHFYHA LI EN AR ERE SRS ERARAEK,
N2 FHWMEHERAFENBIENERN
Table 2 Effects of support angles on relative characteristics of Trichosanthes kirilowii(means + 5d}
FAX R
Relative characteristics

H ¥ # K Specific stem length{cm « g=1) 155. 83+56. 97 147.64+23.65 168.37+45.19 176.92+43.77 ns
Il ™ 8 i Specific petiole length(cem -

0° 20° 40° R20° r

368. 98+ 80. 83" 415.63+79, 32% 196.534+ 156, 16 588. 33+ 137. 36 x

oy
g ')

M @R Specific leaf areatem? « g~ ') 249.504+45.00 283.234+50.88 ?260.76+44.24 257.71+2]1.35 ns
53 £ % Branching ration(Shootm '} 2.40+0.67° 5. 4041, 13 7. 50+ 2. 37" 5.42+0. 87"  x

HIp] 8 R ¥l A 2 B A B ¥ The values sharing the same letter are not significantins no significance * * P<C(. 0t

2.3 ZRHPHEAMAERG LR ELEYDR S E TR

AR BRAERKE KR kA EFEY RS 5% 10.90g - #k '(0°),8.59g « #k '(20°).7.71g « #&
(40°)F1 9. 8% « B "B NEY R A E T A SREVRT I AN IR EKPEEELKTHERXTHE
ILHERERKERA (PO MEEPRNSEZENARVNESEAR EXEPERHNEENMNTFHRHELK
EA(P<0.0D), REYRMHAFAHFNIREE I HEREEKEANEBELERP>0.05), B4R
HBERERNEFAWEBE SCERAKHEEPRA. S OXN HERTHENLHEEEKERXAK P
0. 05)(F 3),

MAFRIEEERKEAHBERNESHFENE YRS EL A TREAFHAMSI 2 A EHEKER. X
B HRFFEAIH A ESHERASAY R EBRFEARTERFA . XTABEETA &
AEXDNEEHEAXNLEGRI R, HENAEHRENFIFEEL AT PEESRIBAEY
BREBMAATEREHN. BEHTENKAFEEEKEKESESETEREBER AR YR EABR
KRERETRFER. MK FERKEEMNBES EEREMKEANGSEDEIRRLARKEREOFER.
3 HeBRidg
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Table 3 Effects of external angles on above-ground biomass allecation in Trichosanthes kirilowii (means T Sd»)

EHRIFECD 0° 20° 10° 80" P
Riomass allocation
FEE QT USW/ToW 20. 284+ 7. 41" 11. 994+ 6. 54" 11. 80+ 3. 71° 11.32+2. 08" *
S EE/ BE SSW/ToW 4. 1341710 21. 65+ 2. 43° 23. 35+ 4. 35 23. 564 9. 97 X %
AR/ BE BV/ToW 51. 74 +6. 93 54. 60+ 7. 15 53.83+ 9. 34 47. 62+ 7. 61 ns
MEE BE PW/ ToW 8. 90+1.77 7.45+2. 13 6. 74+ 0. 98 9. 00+ 2. 31 ns
LAE/BDE TW/ToW 4.954 0. 97" 4. 31+1.76° 4.28+1.23> 8. 491 0. 88" *

MSW  Man stem weight ; SSW  Shoot stem weight; PW  Petiole weight; BW  Blade weight; TW ‘Tendril weight;
TeW Total weight. HEIFB E AR ER RE % The values sharing the same letter are not significant. ns no
significance; *  P<C0.05, » *  P<0.01

EXERN EEERKIER. CHEHALARTIEER N EPELHYNALNHYHESTEE DR
KR . EAURGTHSFENER Y HARRAARLFYAREL DX IE IRAR. T
RN EHBRBHEDAERKANGTIHYRNUEE NZWERREFSABRESPHT. SITHHEEK
£ . FRPMTHAISYASSSTAFASIENMPAERKMENNE, IFYHFERTSHRETHBRE
$ L AR N TT M A E R AT, ERMRS SRk EEASSCE S BUER. 7
EAURAREVEBRBLUENABEHAEMER. YRYAERK. AEHREMR . AESHE IR
BOOAENBRE.SEEYRSAEGCER K ERUEL EFESMB IRNMIMLAT S &8 MF AL
Wi, NBEPASRE. EEEROESTEEAK R E . ad Bk R W H 8 X B 5 fE
WK AR, XESREEEBREEFEMBENET AR RRETAN - MHEESRK.

BEAHYMKEYS BRENBRE "V . BREBMP BTHEURTENFE. TESALTAEARRAIN
PRI AR BRI HERLD ERXRRFEUEA KB - AHERAMEGER. ¥
HRPHIEEE-HEAARE EKPEBURAESEFE UK TFERNSEL . RAEREE K
MaHE XS ERERAPHEBRORATREALER.

RETHREYEANEAT BT AYTUELI IR ERERRENEELBEREHR
W, BYFRWETESEEHRREFAPABRZN . AP0 A 5 E L5 E B 358
FIAE SR RN RER TH RN EFXERRE L. T -LRAKNEEL. L AN E
A RS SE EEAYNIE R M ESHEHTREBERNESHENE DR ER
FLLUER TR, KA. A EARRNERERMTIRATARNEN,

ALKREIATBR ANEHAREGHOIENSERNESTEHNEYRER AT T HiT. 8T
HEBE THETH . SREERNEUBRR T EHFDARTAMEAFERTEOEW. FEERENED
BASEMET SN ER LXK UM ER ABENH A RAHBEAREE 1 REKEARZRHARE.
FEHTCEEBREYLINT KW 8 (Ampelopsis cantoniensis) . T # WM (Dalbergia millettii) I 2
(Gynostemma pentaphyllum ) B ] M MR S BRI M LA R H A LGSR AL TR AT,
FRIEBARNERRERS T XM ATAR G X R I A K8 R d T o465 f s 1]
MR ERBE T XY AETLARNGIENER. EH/ TH—LHI.
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