H39%K HElow AR AR K ZZER (B AB2EHO Vol. 39 No. 10
2011 4 10 A Journal of Northwest A&F University(Nat. Sci. Ed.) Oct. 2011

DOI:CNKI:61-1390/S. 20110906. 1727. 002 [ 2% R A] : 2011-09-06 1727
[ 2% H4 B btk s http: //www. enki. net/kems/detail/61. 1390. S. 20110906. 1727. 002. html

KT ERIT EARIRE X K= 57 5 45449 7Y %2 M

T #F.ETAERLEFELEXR AR HERE . KE R

(PHIERMBHL K a LA B2 2A B b KRS /5 TR 22 e . B VY % 712100)

(i Z] LB MY RS R K o 7 e 1 100 0 B 35 10 6 R AR B X % J2 45 09 1 5 o, o 1 oK i 52 AL 3
Wt 2%, Drik] DA —E SR8 00 M & AR 901 F R AP A3kt 5% FH 788 0 50, 7 1 393 R0 44019 99 43 30l 152 1E
LK (CKO V2 7K 435 B (LS) H B 7K 435 it (MS) RN ER B 7K 4377 B (SS) 4 A~ b 1, 4 JH: + 48 55 K 2 4 1) 3k 3 H )
KAFKE 75% ~85%.65% ~75% .55 % ~65% ,45% ~55% , Ab P45 R 5 . 43 BB E KR B X (BE & MR 2R 3% 10 cm)
PR AR 28 A5 o 1) R 2 U0 o B PR R T e £, 7 21 [ S R OR i i 28 R Y 4 )5 L Olympus BX51 i 73 B8 WL 5% Bz 2% 4
JHL DL K P Bz J2 D B 9 i JEE 1 AR AL I A . ] image pro plus 6. 0 T2 Bz )2 V5L BE K N Bz 2 40 M B BE RN s R . L4 SR ) B
KGR IR BB RAR Y AR R X 2 TR B A ek 2, B )2 T RE A0 R /N AR TR HE B AS RN 5 Rk Y
145 7K 5375 i b B0 PN R )23 A R B R i B BB U 0 ELAE B IR RO W . PO AR ORI A
B2 8 K 43 R AL L PR 2 A L VA ) D B R R R A Y WL 5 AT T AR R L TP BEOK 43 T B AL B A R 2 A N L R
TN TR RR B A RO NS, HLAE YU 1) BE bt M B TRH S0 R R U0 B R UK 43 7 A 3 R K PN R 2 A I A o R
RN, BMMEET B RAIE . (850 w81 £ R X 7K 43 75 B i S L 4% 1 BAB50R% ; 38 B K 40 5 B 1R, Bk B
SR8 Bz 2R BN B SRR A R AR B R AR K 3 E AR AR 1] 52 i A BEL s BEL 1k AR oK A3 0 U G o A i AR
FEARTE AR AT 7 — o #2813 i 1 %6 T 52 PR 55 1040 g 1

[X@ER] KT8 TR RWEBX; LKZNEE

[hMESZES] S513.01;Q945. 78 [XxEkFRIREL] A [xZHS] 1671-9387(2011)10-0111-08

Effect of water deficiency on anatomical structure of
codex in root hair zone of maize root tip

YU Tao*,LI Wan-chun*, WANG Li-hong"*, YUE Wen-jun®,
MA Xu-feng*, YAO Ya-qin*,ZHANG Fu-cang®

(a College of Life Sciences b College o f Water Conservancy and Architectural Engineering ,
Northwest A& F University ,Yangling »Shaanxi 712100, China)

Abstract: [Objective] The research was to study the effect of water deficiency on anatomical structure
of codex in maize root hair zone for drought resistance mechanism. [Method) Taking Gaonong 901 maize
which has certain drought resistance in a pot experiment as four groups named control, light deficiency,
moderate deficiency,severe deficiency with water treatments:75% — 85% of field capacity (CK),65% —
75% of field capacity (1.S),55% —65% of field capacity (MS) ,and 45% —55% of field capacity (SS). Tis-
sues of roots which were 10 cm distance from root tips prepared emgedded in epoxy resins were cut into
half thin section for optical microscope. With green and the counterstain safranin, armour aniline blue and

fluorescent dyes,the changes of cortical cell and casparian band were found through observation under O-
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lympus BX51 microscope and calculation by image pro plus 6. 0. [Result] With increasing water deficiency,
codex parenchyma cells were irregularly arranged and width of codex in root hair zone of maize seedling and
jointing got thinner. Both in seedling and jointing stage, the length of endodermis in root hair zone de-
creased unconspicuously,and the width of endodermis changed obviously. Comparatively,the endodermis in
seedling changed more obviously than that in jointing, which caused by mature casparian band enhanced
mechanical strength of endodermis. Fluorescence observations showed that casparian band of axial walls of
endodermis thickened on seedling stage with light deficiency. Both axial and inner tangential walls of
casparian band of endodermis thickened more obviously at jointing stage with light and moderate deficien-
cy. Endodermis which had less modified structure deformated obviously with severe deficiency. [Conclu-
sion] The structure of codex in root hair zone of maize at seedling was more sensitive than at jointing with
water deficiency. The tolerance of roots to proper water deficit may be increased by changes such as width

of codex and ligno-suberization, which in turn could decrease radial water transport resistance, restrict the

loss of liquid water to the surrounding medium and keep cell basic structure.

Key words: water deficiency; maize;root hair zone;codex;endodermis
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Table 1

Effect of water deficiency on codex width of root hair zone in root tip of maize mm

AbFE Treatment

K2 JZEJE Codex width

Wi Seedling stage

WA Jointing stage

1E# 7k (CK) Normal water

K IK 4y 7 B (LS) Low water deficiency

J1REE 7K 4377 Bt (MS) Moderate water deficiency
K435 B (SS) Severe water deficiency

0.4740.02 aA
0.43740.02 abAB
0.4040.03 bB
0.2840.08 cC

0.4940.03 aA
0.42-+0.03 bB
0.36+0.07 cC
0.26=+0.03 dD

T RSB E K /NG RE A3 5 50R 28 S 3 (P<<0. 01 R 3 (P<C0. 05), F 3R [l

Note: Different capital and small letters in the same column mean significant difference at 0. 01 and 0. 05 levels,the same below.
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Fig. 1 Morphological effect of water deficiency on cortex parenchyma cells

in root hair zone of seedling and jointing maize

ALE. Normal water (CK);B,F. Low water deficiency (LS) ; C,G. Moderate water deficiency (MS);
D, H. Severe water deficiency (SS)
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Fig. 2 Morphological effect of water deficiency on endodermis of root hair zone of seedling and jointing maize
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AL E. Normal water (CK) ;B,F. Low water deficiency (LS);C,G. Moderate water deficiency (MS) ;
D, H. Severe water deficiency (SS) ; En. Endodermis
2 KNSRIEARERNEEHRMKENSENZN

Table 2 Effect of water deficiency on endodermis length and height of root hair zone of maize pm

A K ¥ Endodermis length

A 75 FE Endodermis height

Ak 7

Treatment i EL &L Hi [ G
Seedling stage Jointing stage Seedling stage Jointing stage
iE# itk (CK) Normal water 18.28+3.56 aA 17.49+3.12 aA 7.9942.56 aA 6.02+2.32 aA
2K 4y 5 B (LS) Low water deficiency 18.20+3.49 aA 17.4143.55 aA 7.63+2.02 aA 5.43+1.84 bA
K 40 5 B (MS) Moderate water deficiency  18.16+2. 74 aA 17.0543. 25 aA 2.884+1.79 bB 3.0542.06 cB
H ¥ K45 #(SS) Severe water deficiency 17.77£2.99 aA 16.9143. 25 aA 2.2041.38 cB 1.82=£1.00 cC

HAREARBE (A SE—HD o B I, 58 BEOK 73 77 i Ak 3
TORFR 2 A Bz JZ 20 O ) A i) BE B JRE (I
3B o 1M B K 435 e Ak BN EEAS B (8] 3C) , HHBE

A2 b BT X T RAR R X P B )2 4T ) B
TE T T 45 4 4y — 2 W8 B I A% AR BN R R
200 i A B 0 SR E AL 3A— DO /N T 3T TG



116 P AL AR AMRA 222 4R CA SRR MO

5% 39 &

K535 AL FRLF- 76 A 2 5 B 05 454 (151 3D) .
M3 R LAF Hy s i T 30T W K P R 2 A TR
BFHIEE 3 B BL. O 28 iU I Y T T A D B TP
IJEESE R B K 5 R B R e R A e
JEE 7K 3 Ak B R DAY Bz T 0 D 3R T 0 A 1) B R

TS S L 40 B 60 PN DD 1 BE s BE T B A R (P
3F,G) s H K op 5 e b BRI A B )2 240 L i 5 A
BB R B R 43 5 SR AL BN OF BN A T W
BRI (B 3HD . X BB K 73 75 B4 N B2 )2 &
IR K E A — RE IR

P 3 oK G35 SR AR 39) TR AR T DX B J2= B R 5 A 4 A 2 R
ALEIEH K (CK) 5B FL R K Sy 5 B (LS) 3 C. G B AK 43 7 Bk (MS) s DL HL T K 53 77 Bk (SS) 5
En. Py J2 400 s CB. T B % i P J5UA A S s EML JR A2 A B3 s MO I )y 50. 900 ms

Fig. 3 Morphological effect of water deficiency on modified endodermis of root hair zone of seedling and jointing maize

ALE. Normal water (CK) ;B,F. Low water deficiency (LS);C,G. Moderate water deficiency (MS) ;D, H. Severe water deficiency (SS);

En. Endodermis; CB. Casparian band;P. Mature protoxylem; EM. Mature early metaxylem; All exposure time are 50. 900 ms
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