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Root Pressure of Tropical Lianas and Their Relationships
with Phylogeny and Environments
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(1 Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla, Yunnan 666303, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Kunming Institute of Botany,
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Abstract: Lianas usually possess large vessels, which are vulnerable to cavitation. Root pressure may play an impor-
tant role in embolism repair of vessels. However, little is known about the generality of root pressure in tropical lia-
nas. To characterize root pressure of lianas in tropical rainforests, we used pressure transducers to measure root pres-
sure in the rainy and dry seasons for a total of 32 lianas from 14 families common in Xishuangbanna. We further ana-
lyzed the associations of maximum root pressure with phylogeny and of transient root pressure with environmental fac-
tors. We found that all lianas we selected had root pressure, with maximum root pressure ranging from 2-138 kPa. In
the dry season, about 72% (23 species) of the lianas had relatively low root pressure (<15 kPa) and maintained
positive throughout the day. This may be important for water balance for roots and basal stems of lianas. There were
three types of diurnal changes in liana root pressure. In Type I, root pressure had obvious diurnal variation in the dry
and rainy seasons. In Type I, root pressure did not show obvious diurnal variation in the dry and rainy seasons. In
Type III, either in the dry or in the rainy season, root pressure showed obvious diurnal variation. Root pressure var-
ied substantially among lianas, with lianas from two families, Fabaceae and Vitaceae, usually having relatively high-
er root pressure, suggesting that phylogeny may influence root pressure. Transient root pressure closely responded to

photosynthetically active radiation. In most cases, however, it was not related to rainfall and vapour pressure deficit.

* FEEIUH . FZRARFIERES (31270453, 31470470)
w4 JHIAMEE . Author for correspondence; E-mail: zjl@xtbg. org. cn
W F . 2015-03-05, 2015-05-26 #:32 Kk %
fEE I 45 (1987-) &, BEUFRA, FENFHE MR TR /3 KRR DFF . E-mail: wanghuafang@xtbg. org. cn



752 L7/ SIS T A G

EORVE

These results suggest that the associations of liana root pressure with environments need further investigation.

Key words: Environmental factor; Liana; Phylogeny; Root pressure; Tropical rainforest
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AR — T NI, AR BB ASTE Y 2R
MAES RGP AKAFEHEEAVEH (Schnitzer F1 Bongers,
2011) , ARFTREAS (5 POy R AR b S8R 12% ~
40% , ARAKEY) £ 5 B 35%, YR 2% ~
4%, FEFLCTHEmAHLIX , ARBTHEAR XS AL i
B9 DTER 7] =53k 30% ( Gerwing Al Farias, 2000) . &
il FE AR AR AR T R, AR
A 5 BE AR ARG AN, A AT BEX R AR A B
B, BT RS RGOV N
(Schnitzer 5, 2014; Slot 58, 2014)

ATTHEARLA B AR AR (Rosell 1 Olson,
2014), fHHAF R &N FKFE (Zha Al Cao,
2009) , AEL[R] A5 BOR e A X T 551 A AR
B A 2 5 AR BUEE (Zha F1 Cao,
2009) , TEBA ZE ML) 375 A FHAR 55 /Y 2518
T, WREHAYZIEZHEYBEE TSR E
B (Wegner, 2014) . EMEFSE (2011) HF
KK, FAT (Pseudosasa japonica) B KA
(29 kPa) fEf A HOR B A K AEHER] 3.6 m,
MR AR R 2405 B AR 3 m, ARAEAR T 5l fE
1B IR AR ZEML I 45 . Yang 55 (2012) 1Y
IR I, B AR TR BE % 48 52 AT 2 7 i) e 26
1k, Hao % (2013) ﬁ%?’ifﬂ, HE ( Betula pa-
pyrifera) FE KR LT 200 kPa, 78 HA 70k
FENBE T REEEEN, A, 2 Ak
YESI KRG (Stiller 25, 2003) . H I ( Meinzer
45 1991) . EK (McCully £5, 1998) ZE7% ]~
A AR RS 18 52 DR SR BN Z8 s w1 5 e 30
RUETE . BRI R IR T RE A 1B
SRR U A R LR 22—

H R A ST A AR B BFFEAR XS 887D, Scho-
lander 4§ (1957) #if T AFUBEABA IEREE,
Putz (1983) FEMTFE 22 N H Hr A THEAS 19 42 1) 4
I BT A B R A AR R e LUME & L i fe 2
1k, EHXMBEIRE S E A S EARHIE, Ewers 45
(1997) Fl Fisher 5§ (1997) % &AL AR 1
WA ITIEICS 2 T RGBT AAR He 1) 3C

ik, Ewers 5% (1997) X L& ST TR 32 FAS
MR LB, 29 RO FIE B 1A 3 Rl
FARE, HERAMEN 64 kPa, 1X4NESAT LK
R 6. 4m, (HIXEEFEAR SR H A 18 m, Ewers 55
(1997) HIBFSEA 4 Putz (1983) FOHENN, Fisher
SE(1997) TRIZEXTEIAEN, HPYar, EE
LRI 109 FREAS AR Y AR A T 2 Je A B,
61 MEEAR AR, ZHEPERER LSRR
AR, BERIRIEM AR S RELE AL, It
AN, TEFEFE (Cobb %, 2007) A HEE (Scho-
lander 55, 1961) WA EAHRIE, HLAEIXLLHT
5%, TAWTCEEHIWA BT A 2 7553k ™ AR AR

MEF IR AT AR R SRR, ARE
MBI TF IR LT, B AERRE R S K B, H
KIS IF 4R I MR 57 R BE I ( Yang %%, 2012;
Cao &5, 2012), Fisher 5% (1997) #IH B il #1%
R LR 5 KR T 2 A AR A TRE A 1Y
R HAE ARG K30, SH eI, RE
FER RN B KA, R ZZEME i 7 052 H 0
e, Hoh—FhE AL R AR IE AR, 5
S —FEARF AR, AIREARESA, B
FAER A 2 ANt Cobb 28 (2007) %144 %1 )@ R
FE HAREIIT R 3R, e 2FmT, LA
R, HEARSERRE, B#7Edh sk
H; —HIFRBTZE, M buk 1A= A AR 0 1E
JE o KEERF ST A SR IRAT T RN TR Y H
AR S R R

PG RR 4 2 4 2K A W 22 A P 18 A5 H X
(Myers 5§, 2000) , ABBEAFMEIEF £ (K
18, 2011) . HJE, JEAFRREE A T, 79
XURRAA b IX 11 Jir 2B AR T8 T AR BEIR, S BOR AR
FBefb, ARAEIRATHINEE, PO b X K Z 4L
RGN BE AR I ARAR ] PR 2 A5 b AR SRR AR 42 1
UEAb, ZH A A KA AR R, R R,
TR TR A AR AT R T 2R
JFHEAS 1 ZREE (Schnitzer, 2005) . A5 HEAS
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AREHRIE, 08T TAR BRI E S R Gk
H . BERES RSN TR, WK EE LT
PIABHEINE: (1) PERURAN AR RO e A
WRIER ST ? (2) ARBUBAS IR T

RANETRZ RGBS T

1 #H5TTE
L1 RS A AR

i

ARG = B8 VSR AN B i B I N 5 i B Bh G 48
P E R B VSR A FE IR (21°417 N, 101°25" E,
F1 EHRNERAKRRBER

M3 570 m) #EAT, AR S FRGE I, ETFHIR
ER217C, A (TH) FHREN25.7C, &%
A (1 A) FHSEN16.0C; FERFEWEN 1560 mm,
—AEY A T EE (5-10 H) FISZ (11 A-K4E 4
H), HhTZERE K S EF K 80% L I, A
F 2014 SR ZHHZHAT,
1.2 ®ERHH

AR5 A5 BUAE K T V8 LR 4 B AR B B Y R 14
ABE 32 FORTRBEAME MBS 4, K RENET 32
T, BIERNGE 723 R (R 1) . BTIORBUBE A i 4% 5
4.7~13.6 cm, PRk BIMGE R AR A

Table 1  Lianas measured in this study
Jilokes IR K WA M H AR AR
44 Species L4 Family DBH Total individuals Total days Diurnal patterns
/cm monitored monitored of root pressure
VRIS Caesalpinia cucullata 8} Fabaceae 6.2 3 9 1
HAE T Mucuna birdwoodiana Bl Fabaceae 7.5 2 29 I
B Y 8UES Cayratia japonica var. mollis % FF Vitaceae 6.4 3 10 I
i R Tetrastigma planicaule H %R Vitaceae 11.5 3 18 I
JER Pegia nitida MRl Anacardiaceae 6.0 1 1 11
REZETE Gymnema sylvestre JeATHEEL Apocynaceae 6.8 1 3 11
PRI Nyctocalos brunfelsiiflorum LR} Bignoniaceae 5.5 1 9 11
JTilRE Celastrus paniculatus T FE} Celastraceae 4.7 3 16 11
T HE Pristimera arborea T FEl Celastraceae 10.3 1 7 11
[ K ZE T Combretum latifolium {7 FF} Combretaceae 10.0 2 11 I
INEBERF Quisqualis conferta {7 FF} Combretaceae 7.8 1 2 11
P45 XK Acacia megaladena Rl Fabaceae 12.1 4 22 1
k4 AR A. pruinescens B} Fabaceae 7.3 2 6 11
T T Callerya dielsiana var. solida B} Fabaceae 10. 8 1 1 11
FH A Dalbergia pinnata B} Fabaceae 6.0 4 5 1I
kil Entada phaseoloides Bl Fabaceae 13.6 1 4 11
JER T Millettia pachycarpa B} Fabaceae 12.3 1 2 11
SLRRIBE Gnetum pendulum SEIFRIBEFR} Gnetaceae 6.1 2 6 1T
RZ RN RIE Byttneria integrifolia HZERL Malvaceae 7.9 3 8 1I
LB RIS EE B. pilosa Hi &R Malvaceae 6.7 1 1 11
FJ K Maclura cochinchinensis 2P} Moraceae 6.5 2 11 11
WA E Jasminum lanceolaria ARFEF} Oleaceae 9.0 1 4 il
+ 2 Bridelia stipolaris iyt Euphorbiaceae 8.0 2 5 11
INRITRER Phyllanthus reticulatus K#%F} Euphorbiaceae 5.0 1 7 11
G Uncaria laevigata 75 5B} Rubiaceae 7.1 1 6 11
+FENCHE Tetrastigma cruciatum % FF Vitaceae 6.6 1 4 11
YL Afgekia filipes 5B} Fabaceae 5.3 2 20 111
MW LBH Bauhinia glauca EFl Fabaceae 8.7 4 23 I
Z 345N Dalbergia rimosa EFl Fabaceae 5.7 2 21 1
JEHERS Ficus sarmentosa P} Moraceae 6.1 4 11 1
B Ventilago leiocarpa FZ=F Rhamnaceae 8.0 6 20 11
B T BENCHE Tetrastigma funingense H %R Vitaceae 7.1 4 25 111

TE: Mian kS BPEMYE (hip.//foc.eflora.cn/) , FHAZ I APG LI, ARER =F H AR LT UL S R
Notes; Nomenclature follows Flora of China (http://foc.eflora.cn/) and family names follow APG III ( http ;://www.mobot.org/ MOBOT/ research/

APweb/ ). See detailed descriptions in the text for three types of diurnal changes in root pressure
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Stamford, CT, USA) JEZE W IMAR IR A ha 41k, P2
FESEE P X RS AT ME, I TR B S BB A&
%, BRI F R ZE S 2 B0 R AR el e 1 s
W, 7EFETHILIE 20 cm AEFHALEEFT — P EHAZ 2 mm, &
WEAR THERR AR — 2 — /ML, B2 B IR 38 1R
R ATLT, ARSI R LR G R 2, ERE
SIRERREE AT K B TR A3 1) i HEAR A A,
FHRIMEBIINPAENEK, REH=8EHETFEN
TRl s MR AT R Ok, G, B RES
(CR3000, Campbell Scientific, Logan, UT, USA) 4F 5 min
10— NLE AR BB R 7 03418, AR5 /L IR 25
MRS (h), FIFHE R (P=pgh), &
HH SEBRAR A
1.4 it

i R SRR KR E MR 5 KA T R S5
KA XRERRE, FHEZLEE SRR T s
ARCRST . WRZEIRE2E | W) SREMXER,

2 #R
2.1 REMBETH

WM H LR T 328 (B 1),
8125 RiIRFLRWE, WEHRI L
) H Eeh, 7Em EA BRI, haE A
FEAG, BAS T 28R H AR R A A
A 4R, PR . R Wi AES
s (1 R, BI2K REERFEHZE
BISCA 0 BN s, B 2R A ARk
FUE R OREAS A 22 B, o5 TR T 10 A I3 J A
I 69% ., S 2. MIEAERFEMIERA
—AETHAW RN H RS, 55—
Ao JBTIZEBMARTIEAILA 6 F, ot
FREH | ZREMAAEREEA W A H E ),
ATERN 2 A LR B sl & T R CHE
SRR H M), (AR R
HASL AR R 2200, A WA 5 Wi H 8] 3h
AR B S B DS, RIS TCRERA
RN R TOH W0 H I sh, WRA R
WY H BN,

S T —AZE TR R A e A, $eH
ANZETT AR H AR LR A T2 b i
HREE 12 (E 1), B&E, MERRE. B

P, BAREERE, B, MR T E
e . AR ERIEONER 2K

120

100 -

Root pressure/kPa

x®
(=]

A
oS O

33
(=]

(=]

)
S

Tetrastigma planicaule

120

(=3
(=)
T

Root pressure/kPa

x®
(=]

(o)
(=]

&
(=]

3
(=]

(=]

= = = Dry season

Pristimera arborea
Rainy season

[
(=]

120

(=3
(=]
T

x®
(=]

D
(=]

S
(=]

Root pressure/kPa

4:00
10:00
16:00
22:00

4:.00 |
10:00
16:00 -
22:00 +

4:00
10:00
16:00 -

4:.00
10:00
16:00 -
22:00 |

22:00 +
22:00

B AR HR R =R

Fig. 1 Three types of diurnal changes in root pressure
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Fift T MR AE/INT I e KRR AE, 75 2
PR IR RSB BF 2SS (K2),
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K2 BIFE5HER 32 R B Y O R

Fig. 2 Maximum root pressure in 32 lianas studied in the dry and rainy seasons
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Fig. 3 Relationships between root pressure and environmental factors ( photosynthetically active radiation, PAR;

vapor pressure deficit, VPD; and rainfall) (using Mucuna birdwoodiana as an example)
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Fig. 4 Relationships between root pressure and vapor pressure deficit ( VPD) in six lianas
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