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Effects of soil drought stress on hydraulic architecture characteristics of camphor
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Abstract; Hydraulic architecture characteristics of plants are usually expressed by such parameters as hydraulic conductivity
(Kh) , specific conductivity ( Ks) , leaf specific conductivity ( LSC) and Huber value (Hv) and so on. In this article,
Hydraulic architecture characteristical parameters of camphor seedlings ( Cinnamomum camphora (L. ) Presl) which is the
important tree species in Karst afforestation was measured and analyzed by a“flushing method” with four treatments (i. e.
three intensity of soil drought stress treatments and control treatment in greenhouse). Each treatment had 20 repeated
samples. The result showed that the Kh, Ks, LSC and Hv was affected by the stem segment diameter both non-stress and
drought stress condition. The relationship between the index and the diameter was positive correlation, and could be
described in different functions. The hydraulic conductivity, specific conductivity and leaf specific conductivity of camphor
seedlings evidently decreased with increase of intensity of drought stress. However, change of Huber value was not
significant under different drought stress. These results indicate that the transmit efficiency of branch with wider diameter

provided less pressure gradient than the thinner branch was obviously higher than that of the thinner branch.

Key Words: Karst area; camphor seedlings; hydraulic architecture; drought stress
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Table 1 Correlation analysis between diameter of Cinnamomum camphora (L. ) Presl seedlings and Kk in different drought stress

Wit SREH HIRM 2 ~3mm Sk K
Intensity of stress Correlation function Correlation coefficient 2 ~3mm Kh average
TE# 7K 4> (n =22) Normal levels y = 0.0108¢" 8006 R? =0.9703 0. 0900 +0. 0192
BBEEMA (n =22) Mild stress y = 0.0061x*%% R? =0.991 0. 0500 +0. 0126
o1 B 38 (n =23) Moderate stress y = 0.00154>1 R* =0.9933 0.0127 £0. 0032
TEREMA (n =20) Serious stress y = 0.0003x%208 R? =0.9894 0. 0021 +0. 0005

n HEEAR, x AR ER, HBUEJEE N (1 ~5)mm  n is sample number, « is the stem segment diameter and its range from 1mm to Smm

R2 TETEBEFHTENEAKFERSLSEHEXIT

Table 2 Correlation analysis between diameter of Cinnamomum camphora (L. ) Presl seedlings and Ks in different drought stress

B LR RN P
Intensity of stress Correlation function Correlation coefficient 2 ~3mm Ks average
1E %7K 43 (n =22) Normal levels y =0.4628In(x) +1.3764 R? =0.8111 1.8383 +0. 0645
1B BEMA (n =22) Mild water stress y = —0.0788x% +0. 5466x +0. 1553 R* =0.786 1. 0286 +0. 0451
HEE R (n =23) Moderate stress y= —0.0146x% +0. 1037x +0. 0639 R? =0.7095 0.2341 +0. 0122
HJE Ml (n =20) Serious stress y = —0.0037x% +0. 0254x +0. 0019 R? =0.7083 0. 0425 +0. 0028

n HREARE x AESEAR, HBUETEE N (1 ~5)mm 7 is sample number « is the stem segment diameter and its range from 1mm to Smm

2.5.3 XL REREKE

R 3 /A, Tie RAEIEHE KRR RSRE T2 WE T, o L R A Z B BRI Mg s,
PE X R BB LM RBORER R . WEE T a5 a3, KA & b S R AARBRER TR/,
ERE PEMEETREME T, A 2 ~ 3mm B &K FEEH S 345 5] 0. 0229 ,0. 0056 ,0. 0009 g-m-
MPa ™~ '“min ~'g ', S Bl L IE % 7K (X ) T 43% 86% F1 98% .
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Table 3 Correlation analysis between diameter of Cinnamomum camphora (L. ) Presl seedlings and LSC in different drought stress

Wt KRB HXFH 2 ~3mm MG
Intensity of stress Correlation function Correlation coefficient 2 ~3mm LSC average
1E# /K4 (n =22) Normal levels y =0. 0286x —0. 0301 R? =0. 9704 0. 0404 +0. 0069
ZEEMFE (n =22) Mild water stress y = 0.0147x - 0.0132 R? = 0.9784 0. 0229 +0. 0040
1A (n =23 ) Moderate stress y = 0.0035x - 0.0033 R? = 0.9449 0. 0056 +0. 0010
38 (n =20) Serious stress y = 0.0006x - 0.0006 R? = 0.9816 0. 0009 +0. 0001

n HREARE x AESEAR, HBUETEE N (1 ~5)mm 7 is sample number « is the stem segment diameter and its range from 1mm to Smm

2.5.4 XFEARMERZN

WisE 5 R R, TTie AL IE /KRR R E T2 E T, HS A /R E X BE A2 BB A2 M3 in i 48
1, B R R R BT R M ROk R . TS RFEIEH /KSR AR TR E & 0T, WA WA /R EE
AR K LA2 ~3mm BEML I, EARMGELE FHARERNEZRABE,
3 #ig5itie

(1) B ARFEIE F /K 2 MR RIR BE 48 T 2 4 T, X B UK R A 25 BEEH AR I3 KT
o, FAHSR R R BISBORE(IEF K 4r) AR TREPhE) X R, ETREHEIH, Sk RRE# R BAF
FHEARKAER (AR HE A2, 5> TR ARS8k, WA R FRARES T2, 55EE T2
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Table 4 Correlation analysis between diameter of Cinnamomum camphora (L. ) Presl seedlings and Hy in different drought stress

WS LREH KRR 2~ 3mm WA
Intensity of stress Correlation function Correlation coefficient 2 ~3mm LSC average
1E % 7K 4% (n =22) Normal levels y=0.013x - 0. 01 R? =0.9786 0. 0220 +0. 0036
28 (n =22) Mild water stress ¥ =0.0126x - 0. 0085 R? =0.9793 0. 0222 +0. 0032
8 (n =23 ) Moderate stress ¥=0.0134x - 0. 0104 R? =0.9553 0. 0239 +0. 0036
8 (n =20) Serious stress y=0.0127x - 0. 0094 R? =0. 9646 0.0217 0. 0028

n HREARE x AESEAR, HBUETEE N (1 ~5)mm 7 is sample number « is the stem segment diameter and its range from 1mm to Smm

(2) T IEH Ko A A F B A [FI58 BE T 2 A 4F T AW AR E S R AME AR ER 2 W B A IEME,
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(3) TR IEH K AP BA RS BE T Rl A F T AR B AR B E S R AR B E AR H Y 2 4k A
K, XHE— BRI T BR B AARRN TERMBRBA T E 2 KK AL, KA R i s A0 7K 2B
i B A B BEARN /DT BN SR . BREIA/RE SRR HR R B B SRR IEASE, BV (A /RERER 5%
EARRIHE R R, EAFAEEEZ [F 22 A R .

(4) HEE 5 R, A48 R B AR A Rk R (R AN b S AR B B T R, T8 A RIE S A
Ko HITF LSC = Ho. Ks, HULAT L MR B2 2R B, TR il B30 LSC 257 EZR i Ks B2 L5 1 &/, B
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A Ja BEX 28 7RI ZE TR IR 7K Sl 57 s /N B AR K o B J 38 25 7 5 e 2T AR ML B 26 R T
TRABTFER T 78 B AR BT R A B0 A 25 2A U A e B SCRIN, M E
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