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Relations between Xylem Hydraulic Efficiency and Inter-vessel Pit Features of
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Abstract : Tamarix L. species are highly resistant to extremely atmospheric drought and salinized soil condi-
tions. They are good species for the afforestation in sandy area. The lateral branches with diameters of 2. 5
—4.5 mm were collected from 6 Tamarix species, namely, T. taklamakanensis, T. ramosissima, T. lep-
tostachys,T. hispida,T. chinensis,and T. laxa. Xylem hydraulic specific conductivity (K .o) was meas-
ured by using a XYLEM ® xylem embolism meter. All xylem intervessel pit features were observed by SEM
technique. The results showed that there were significant inter-specific differences in lateral branch xylem
hydraulic efficiency and inter-vessel pit quantitative features among 6 Tamarix species (P<C0.01). The or-
der of xylem hydraulic efficiency of 6 species was T. hispida™>T. taklamakanensis™>T. ramosissima>T.
leptostachys>T. chinensis>T. laxa. T. hispida had the largest pit membrane area and outer pit aperture
area, T. laxa had the lowest value of Apm and outer Apa. SEM images indicated that there were no obvious
qualitative differences in the inter-vessel pit membrane structures of lateral branches among different Tam-
arix species. In all species, the intact pit membrane was observed as a uniform deposition of microfibrils
across the surface, with no visible pores. Correlation analysis revealed that there was positive significant

correlations between lateral branch xylem K., value and outer pit aperture area.
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U FRIK AR A DD B AR 57 25 3~5 em. A %%
E it 19 53— o 1 B 78 B SR A L R Y U S Y TR
7K T B i 2 ) G 0 o AT HE L o AR A A R B s D
BREAEAR IR T K AL A B A A BT bR AT
. B, 7E 150~200 kPa K f1 F .l it g fL42 K
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Table 1 Sample numbers for hydraulic conductivity measurement.

lengths and outer diameter of lateral branches of 6 different

Tamarix L. species

i b A FRECRE TR g e
W BRI (T, hispida) 19 12.534:0.19 3.6720. 10
LKA (T, ramosissima) 16 13.03240.36 3.9940.08
SERARNICT. laza) 16 13.134:0.37 4.1040.09
I EAZMICT. chinensis) 12 11.81+0.26 4.0640.17

VM (T, taklamakanen-
sis)

YNFEARMI CT. leptostachys) 13 13.524+0.11 3.5640.17

23 12.4340.40 3.692£0.09
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Fig. 1 Inter-species difference in lateral branches(2. 5<Zd<4.5 mm)

/(kg

xylem hydraulic efficiency of 6 different Tamarix species

AN TR AR A9 A P A0 A AR o 3 i K e 7K 38 Z R
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A e K B SCLRE CApm) Ao L H T AL (Apa) (43
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A0 00 A2 AR J5 8 60 L REE 285 A T AT s ) A A 25 R
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Table 2 Quantitative intervessel pit features of lateral woody shoots of 6 Tamarix species

A Fh 2 Apm/pm? Dpm/pm 4k Apa/pm? b Apa w/s

WIEEEMN (T. hispida) 6.1240. 15 2.800. 057 0.57+0. 04 4,0140. 182
ZAEEMN (T. ramosissima) 5.2340. 16 2. 600, 04bed 0.3740. 034f 3. 7240, 1420
SETEARMD (T, laza) 4. 5340, 23¢ 2. 4140, 06° 0. 3540, 03f 3,230, 12«

NTEARMI (T. leptostachys) 5.2740., 19bd 2.5940.05% 0.3740. 04 3.16+0. 244
FEABEMI (T. chinensis) 5. 4140, ebede 2. 6540, 08abed 0. 4140, 2bedef 3. 8840, 12%
YA BEMI (T. taklamakanensis) 4.9140. 324 2.5140. 08% 0,400, 020! 3. 4140, 170

TE AN ) /ING SR R BCFLARRAE 8 b 10 Bl 1) 22 SR A 0. 05 7K - b 3 B4 O V- 359 (8 AR 1% . Apm: SCAL R I L Dpm: 8CAL AR K F- 1 4% 5 Out-
er Apa: JMECFL IR s Outer Apa w/s: AbSCEL H A %l 5 % Sl L 49

ZIES Wi

TEeacce ) Lk WoR A AL SALIE s bod foh g v D BOR AR K/ S S0FL H R (Apa) s BT A SEM RS R 5 %0 3. 00 KX IR : a,
b,c.dse.f,j hIog k=2 pm,

B2 RUBHEDIMAEQL. S mm<d<4.5 mm)KEIBLI SEM B
Fig. 2 SEM micrographs of lateral branches(2. 5 mm<Cd<C4. 5 mm)for different Tamarix species
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3 BUEEYART Kiwo BERBEESFL
SH Z B Pearson XM HTER
Table 3 Pearson correlations between xylem K (max

value and xylem intervessel pit anatomical features

) FIKFE Kmao
LIS H
r P value
Apm/umz 0.688 0.130
Dpm/pm 0.665 0.150
Outer Apa/pm? 0.878* 0.021
Outer Apa w/s 0.534 0.275

W« "B {E RN P=0.05 KF LR,
14 ¢

« MPa ')
= o

KRS KMz

Ko/ (kg * 5™

(= S A ]

0.2 0.3 0.4 0.5 0.6 0.7
AL D A/ u m®

3 BUIBHEYARS Koo BESHEIFLO
HRZEHNXER
Fig. 3 Relations between xylem K mao value

and outer pit aperture area
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