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Abstract: Under light or dark conditions, the change of the radial oxygen loss at the points of 1/4, 1/2 and 3/4 far from
root stem base (root 1/4, 1/2, 3/4) and root tip (root 1) and its micro-interface were measured in-situ by soluble oxygen
microelectrode for A. calamus seedlings and adult A. calamus plants in a typical wetland. Sediment from natural lakes was
used as experimental substrates and a micro motor was used to control the soluble oxygen microelectrode to verify the
accuracy of the vertical micro position.

The result showed that: there was always an oxygen diffusion layer with an increasing gradient of oxygen saturation from
the root surface to the anaerobic layer of sediment in the A. calamus roots in light or dark conditions. Oxygen diffusion layer

thickness was 0. 18—0. 68 mm and maximum oxygen saturation was 42.9% under light condition and oxygen diffusion layer
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thickness was 0.22—0. 38mm and maximum oxygen saturation was 21.5% under dark condition.

The oxygen diffusion capacity of root points at 1/2, 3/4, 1 of adult plants was significantly higher than those of the
seedlings but was insignificant at the point of 1/4, oxygen diffusion layer thickness increased from 0.40, 0.32, 0. 26mm to
0.68, 0.52, 0.46mm and maximum oxygen saturation increased from 6.4% , 3.6% , 4.1% t042.9% , 22.5% , 10.2%
under light condition. Oxygen diffusion layer thickness increased from 0.30, 0.28, 0.24mm to 0.38, 0.34, 0.36mm and
maximum oxygen saturation increased from 3.5% , 4.0% , 3. 1% to 21.5% , 12.5% , 11.6% under dark condition.

The influence of light on oxygen diffusion capacity of different root part at different plant growth stages were different.
Light had significant influence on root 1/2 of seedlings and root 1/2, 3/4 of adult plant (light treatment exceeded dark
treatment significantly, P<0.01), but had no significant influence on root 1/4, 3/4, 1 of seedlings and root 1/4, 1 of
adult plant (P>0.05). As to the spatial variation of root oxygen release, it showed a tendency of root 1/2> root 3/4, root
1, root 1/4(P<0.01,P>0.05)and root 1/2> root 3/4> root 1> root 1/4( P<0.01 ) respectively for seedlings and adult
plants under light condition. It showed a tendency of no significant difference among root 1/2, 3/4, 1, 1/4 and root 1/2>
root 3/4, 1> root 1/4( P<0.01 ) respectively for seedlings and adult plants under dark condition.

The phenomenon of minimum oxygen diffusion capacity at root 1/4 was mainly induced by the oxygen diffusion barrier
in root stem base. Spatial difference of the oxygen diffusion capacity of root 1/2, 3/4, 1 were mainly affected by internal
oxygen diffusion capacity and root biomass differences. The stronger the internal oxygen diffusion capacity, the more
significant influence on spatial difference of the root oxygen diffusion capacity induced by root biomass differences. On the
contrary , root biomass difference would not lead to spatial difference of the root oxygen diffusion capacity. For example, the

oxygen diffusion capacity of the seedlings had no significant difference among root 1/2, 3/4, 1 under dark condition.

Key Words: Acorus calamus; seedlings; adult plants; root oxygen release; light and dark condition
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Table 1 The comparison of sediment physical and chemical properties

Fif ] Time " Eh BA X AL OM LB ERES
(H-H) P /mV TN/ % TP/ % /% Porosity/ % Water content/%
07-03 7.15 -187 0.39 0.15 3.99 76.56 54.11
07-27 7.17 -192 0.37 0.15 3.92 76.23 53.89
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m2s™ RG] 0. 8s) MIAEGALTE LS EL Yield ™ | Yield FRLEIRGT PS I AYSZPROGAL AR, I e i
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1.6 Sty
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0. 05, %1 Microsoft Excel #X/4-HIVERFE
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0.05,P>0.05) , 1M £ i AR 22 52 85K, R IUMAR 1/4>4R 17254 3/4>H 1(P<0.05) ; 5 2 b v, B4
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Table 2 Plant growth and chlorophyll fluorescence parameters of A. calamus seedling and adult A. calamus plant

SRR/ em 3058/ em PR/ em AR AR/ em

Average Average blade Average root Average root Yield
plant height width length diameter
ENHAH A, calamus seedling 14.85+1.23 0.47+0.12 5.90+0.90 0.05+0.01 0.769+0.041
ENH LR Adult A, calamus plant 61.30+2.78 1.21+0.18 11.20+2.20 0.10+0.01 0.787x0.025
2.2 HREBON B AR R MR 020
- — W4 Uiz
v 2, JCI A JOEIE, BRAR 174 4 Sh, HORAR AN ST

IS
=
[9)

IS HRCRE 7 B i BObR B 4l Y I 3 R (P <
0.01) , BECAL A 3% 550 05 J32 58 T~ HEOC b L2, kb

WHERZ
Root diameter/cm
=)
=
T

BRI 2l AR 172 MR 374 M1 Y BUZ R oA 0.05 L % T

TR 1 0.3.0.28 0. 24mm F13.5% 4.0% 3. 1% 34
INF S 19 0. 38.0. 34,0, 36mm Hl 21. 5% 12. 5% T amen mmam
11. 6% ,ﬁﬁj“ﬁﬁi@ﬁﬂ‘,%ﬁ?ﬁ*ﬁ 12 \)FE 3/4 \)FE 1 m‘./%jd:ﬁﬁ& A. calamus seedling Adult 4. calamus plant
SRR KA 0.4 .0.32.0. 26mm 1 6.4% | | EBESHE BHERESER

3.6% 4. 1% i jm @J 0.68.0.52.0. 46mm Hl42. 9% R Fig. 1 The diameter of different root parts of A. calamus
22.5% ‘10' 20 . ﬁﬁ?’f,ﬁg\ﬁjﬁ . ﬁﬁ'ﬁ:ﬂ‘fﬂ EH_ , Eﬁ@ﬁi*ﬁ seedling and adult A. calamus plant

/4 W EY B2 RE S KA AN B 5 & T B AR LG

BEZEF(P>0.05),

2.3 OGRS BT AT AR A A

S HIUZ IR R R SR I B 1T B S AR ZR I SRR T ANl 2, JEIRE TEOG R T 4l AR R R [R]
A YA AR R T Z TORR A A AN BE fh v BRI A8 HIUZ , OGS/ T 8 U2 R B2 0. 26—0. 40mm , f
KEMFEE R 6. 4% ; WICHRAM N EY BUZREEN 0. 24—0. 30mm, g KEMWHAE N 4.1%

e 2 (B3, SERRXT ESH A AR R AN R A B 1 S A7 AR 25 57, ROGAR AR 1/2 Ab4H P TR 71
FORTIDEANEE(P<0.01) , 58 HUZ IS B K e KA A 23504 0. 40mm F1 6. 4% , Al YGALERY 1. 18 £5 1
1. 83 % M A AR 174 AR 3/4 MR 1 4k, BOGANEE 5 CAN A LE , A0 BEE ) W JC i 222 57 (P>0. 05) .

MAR R IE A [F] 22572 AR (F 2, F 3,36 3) , BB BRI, Bl 2h i BAR RPN 125 3/4 =1 1 =4
1/4(P<0.01,P>0.05) , M GA BT | BT 41 AR R AN RO A Hose 0 ) 2 122 5= (P>0.05)

2.4 SGHETE T R AR 2R I A5

WA 2, oA TC R BT R AR 2N [ 3 A7 A R 2R 1T 22 O R A 8 i 0 2 pl s B A S8 2
WO AP HBUZEEE R 0. 18—0. 68mm | e KA 42. 9% , G T A9 HUZE RN 0. 22—
0. 38mm  F KEMWAIEE N 21.5%
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Fig.2 The influence of light on oxygen diffusion capacity in different root part of A. calamus seedling and adult A. calamus plant
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Fig.3 The influence of light on oxygen diffusion layer thickness in different root part of A. calamus seedling and adult A. calamus plant

£3 ERWEHDE MK RARBLEY BN ER LM
Table 3 The influence of light on significant differences of oxygen diffusion capacity in different root part of A. calamus seedling and adult A.

calamus plant

KB e BRI
Growth stage Treatment Different root #R Root 1/4 #R Root 1/2 # Root 3/4 R Root 1
part

B4 M85t Light 2 Root 1/4 — o NS NS

A. calamus seedlings A2 Root 1/2 — % % o

2 Root 3/4 — NS

R Root 1 —

S Dark 2 Root 1/4 — NS NS NS

#2 Root 1/2 — NS NS

2 Root 3/4 — NS

R Root 1 —

Bl R HESE Light R Root 1/4 — % * o -

Adult A. calamus plant R Root 1/2 — * ok ®

A. calamus plant # Root 3/4 — % %

#R Root 1 —

WG Dark R Root 1/4 — o * o

R Root 1/2 — - * %

R Root 3/4 — NS

#R Root 1 —

w ow MR ARRIEALEY HAE ) 22 5 B3 (P<0.01) ; NS: & 225 (P>0.05)

W 2 & 3, BT E T BRRAR R AN AR A AR T2 A e 22 52, IROBAR BIAR 1/2 AR 3/4 A& L
e 7] 2 O T GAL I (P<0. 01) MR 1/2 Ab%A Y 1502 B B M KEUR AL 43720 0. 68mm F142. 9% , Fyi St
ALFRIG 1,79 F5F0 2 455 4R 3/4 A U2 5 BE K i KA RN BE 43570 0. 52mm F122. 5% , il 'EALBEAY 1. 53
A1 8 A5 AR 174 R 1 Ak, BRSGAL B 5640 BEAH Eb A4 H0RE 71 WG 8 35 1 25 5+ (P>0..05)

MR E MR FE(E 2, K 3,363) , OGN B bk S HaE J1 BAR R IR 172548 3/4
ST 1> 1/4(P<0.01) 89 HUZ R IE Kt KA A EE 7351120 0. 68 ,0.52.,0.46 0. 18mm F142.9% 22.5% |
10.2% 6. 4% ;0GR PR B i bR A e ) BAAR R MR 1254 3/4 = 1 >4 174 (P<0.01,P>
0.05) , 83 BRI Ko KA HE /354 0.38 .0.34 0. 36 .0. 22mm H121.5% 12.5% 10.6% 5.3% .
3 iTig

EABIERY 1 AR A 250 (D & R AR Y PR N 8 R e 2 LR BILRY , 250t A i
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Fig.4 Correlation between maximum oxygen saturation and root diameter in root 1/2, 3/4, 1 of A. calamus seedling and adult A.

calamus plant under light or dark condition
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