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Abstract: [Objective] The experiment was conducted to study the responses of different maize (Zea
mays L.) to zinc-susceptibility and endurance at four zinc supplying rates (0,0.5,1.5,3.0 mg/kg sand).
[Method] A sand experiment of maize seedling growth was conducted using maize of susceptibility (Shaan-
dan 902, Shaandan 911, Nongda 60, Zhongdan 2 and Hudan 2000) and non-susceptibility (Xinshanzi 1,
Zhengdan 958, Shaandan 8813, Gaonong 1 and Hudan 1) to Zn deficiency in a greenhouse. [Result] The
tentative results indicated that,when low rate of Zn (0.5 mg/kg) was supplied, the maize plants of zinc-
susceptibility type to zinc deficiency were more sensitive than non-susceptibility maize plants. The suscepti-
ble genotypes to zinc deficiency had higher root to shoot ratios than non-susceptibility maize plants, be-
cause the root of zinc susceptibility genotypes grew better and could take up more nutrients. The decrease
of root to shoot ratios promoted correspondingly the growth of the shoot. The maize plants for non-suscep-

tibility genotypes under low zinc rate were damaged more seriously than those under zinc deficiency. Zinc
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taken up by maize seedlings was mainly accumulated in roots when the zinc supplying rate was 0. 5 mg/kg.
Zinc concentration in maize plants for zinc susceptibility types was increased obviously when zinc applica-
tion rate was increased to 1.5 mg/kg,zinc concentrations increased by 20. 5% ,53. 6% and 18.5% in root,
stem and leaf,respectively while that of the non-zinc susceptibility types increased by 5.5%.83.4% and
60. 7% srespectively. [Conclusion) The Zn taken up by susceptibility genotypes was readily translocated to
shoots,and increased the zinc concentration in shoot and the range of zinc concentration increased was high-
er than that of the non-susceptibility genotypes. The growth and Zn distribution of different zinc-suscepti-

bility maize types were entirely different under zinc deficiency condition, moreover, there also existed differ-

ence for zinc uptake at zinc supply.

Key words: maize genotype;zinc application;susceptibility genotype to zinc deficiency;ratio of root to

shoot
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Fig. 1 Effects of zinc rates on plant height of maize genotypes of susceptibility (a)

and non-susceptibility (b) to Zn deficiency
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Fig. 2 Effect of zinc rates on leaf number of maize genotypes of susceptibility (a)

and non-susceptibility (b) to Zn deficiency
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Fig. 3 Effect of zinc rates on the leaves area of maize genotypes of susceptibility (a)

and non-susceptibility (b) to Zn deficiency
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Table 1 Effect of different Zn application rate on the seedling growth biomass of different Zinc-susceptibility of maize
W /(e » K1) Biomass —
B Zn e ROW o 5 Cult fb g i%% (g-H ™D Bl(A)mass _ IiE}LTfTK
Zinc-susceptibility . uttvar Treatment iR = l i oot to
Root Stem Leaf Shoot shoot ratio
- 7 9 2 or I
g B8 902 Shaandan 902 Zn0 1.88 b 1.23 b 2.02 be 3.25 ¢ 0.58 a
Susceptibility Znl 1.20 ¢ 1.05 ¢ 1.82 ¢ 2.87d 0.42 b
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4% 1 Continued table 1
/(g ¥~ Biomass =F
Bt Zn U oA Cultivar b 7 EEW%/ g - iomass _ ]igﬁoﬁl—tto
Zinc-susceptibility un Ve Treatment 1 = U ek .
Root Stem Leaf Shoot shoot ratio
Bk 902 Shaandan 902 Zn2 2.38a 1.59 a 3.32a 4.91 a 0. 48 ab
Zn3 1.73 b 1. 44 ab 2.34 b 3.78 b 0.46 b
Zn0 1.68 a 1.12 a 2.51 a 3.63 a 0.46 b
B 911 Shaandan 911 Znl 1.68 a 1. 06 ab 2.19 a 3.25 b 0.52 a
Zn2 1.98 a 1.26 a 2.57 a 3.83 a 0.52 a
Zn3 1.00 b 0.89 b 1.45 b 2.34 ¢ 0.43 b
Zn0 1. a 0.88 a 1.49 a 2.37 a 0.49 b
P 5 o - ~ 5 P
& % 60 Nongda 60 Znl 1.03 a 0.68 b 1.35 a 2.03 ¢ 0.51 a
(el Zn2 1.33 a 0.92 a 1.58 a 2.50 c 0.53a
Susceptibility Zn3 1.09 a 0.83 a 1.47 a 2.30d 0.47 a
Zn0 1.18 b 0.88 b 1. 46 ab 2.34 be 0.50 b
Wi 2 2 Zhongdan 2 Znl 0.99 ¢ 1.03 ab 1.31b 2.34b 0.42 b
Zn2 1.89 a 1.25 a 2.42 a 3.67 a 0.52 a
Zn3 1.32 b 0.84 b 1. 88 ab 2.72 ¢ 0.48 a
Zn0 1.55 ab 0.98 b 2.21b 3.16 b 0.49 a
P18 2000 Hudan 2000 Znl 1.34 b 0.93 b 1.94 b 2.87 b 0.47 a
Zn2 1.70 a 1.56 a 2.93 a 4.29 a 0.42 b
Zn3 1. a 1.29 a 2.81 a 4.10 a 0.41 b
Zn0 1.33 ab 1.29 a 2.32 ab 3.61 a 0.37 a
BV 1 2 Xinshanzi 1 Znl 1. b 1.00 b 2.08 b 3.08 d 0.36 a
Zn2 2.00 a 1.37 a 2.70 a 4.07 a 0.49 a
Zn3 1.47 ab 1.19 ab 2.22 b 3.41 ¢ 0.43 a
Zn0 1.50 a 0.98 b 2.13 b 3.11 be 0.48 a
80 958 Zhengdan 958 Znl 1.04 b 0.80 b 1.66 ¢ 2.46 ¢ 0.42 ¢
Zn2 1.69 a 1.43 a 2.92 a 4.35 a 0.39 ¢
Zn3 1.46 a 1.21 a 1.99 b 3.20 b 0.46 b
Zn0 1.03 ¢ 0.80 b 1. 48 be 2.28 ¢ 0.45 b
A U )
Non-suscepti- Bk ¥ 8813 Shaandan 8813 Znl 0.81 ¢ 0.68 b 1.22 ¢ 1.90d 0.43 b
bility Zn2 2. a 1.18 a 2.72 a 3.90 a 0.55 a
Zn3 1.46 b 1.01 a 1.94 b 2.95 b 0.49 b
7Zn0 1.49 b 1.18 b 2.73 b 3.91b 0.38 a
Z4 1% Gaonong 1 Znl 1.38b 1.09 b 2.63 b 3.72 b 0.37 a
Zn2 2.07 a 1.60 a 3.52 a 5.12 a 0.40 a
Zn3 1.35b 1.12 b 2.14 b 3.26 ¢ 0.41 a
Zn0 1.54 ab 0.95 b 2.23 ab 2.23d 0.49 ab
- C 7 4
PR 4 2 Hudan 4 Znl 1.32 b 0.93 b 2.10b 3.07 ¢ 0.43 b
Zn2 1.87 a 1.54 a 2.69 a 4.23 a 0.44 b
Zn3 1.81 a 1.02 b 2.58 a 3.60 b 0.50 a

TE < [7] — it A [ 90 B0 S5 AR AS ) /N 7R 2 FRORAE S VKT LR R L.

Note: Means followed by the different letters in the same column for the same cultivar show significant difference at 5% significant level.
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Table 2 Effect of zinc application rates on concentration of maize seedling with different zinc-susceptibility mg/kg
i 70 R e Zj() ‘ Zjl ‘ Zj? ‘ 233 ‘
Zinc-susceptibility Cultivar i = 4 i = 4 i = 4 i = 4
Root Stem Leaf Root Stem Leaf Root Stem Leaf Root Stem Leaf
[y&#i 902 20.09 ab  8.15¢ 10.27ab 21.38c¢ 8.37d 6.88bc 20.67a 8.90c 9.98b 24.03ab 17.81b 13.61b
Shaandan 902
BB 911 - _ L o o
, 20.50 ab 12,72 be 13.01a 24,18 a 15.17b 9.17b 22.32a 17.47a 12,48 a 24.23 ab 20.37 ab 15.05 b
Shaandan 911
, K 60 i ) ]
TR 22.33a 15.96ab 14.13a 23.50b 19.21a 13.28a 24.18a 19.31a 13.59a 26.80a 20.96a 19.09a
L Nongda 60
Susceptibility i 2 2
7 20.29 ab 16.28 a 10.19b 23.85a 16.70b 5.38¢c 24.62a 18.7la 9.45b 24.84 ab 19.44 ab 10.31 ¢
Zhongdan 2
F2 4 2000 19.18 b 11.31 bc 10.61 ab 19.71 ¢ 11.61c 5.55¢ 22.90a 13.37b 7.86b 23.50b 20.31ab 10.87 ¢
Hudan 2000
Bl Mean 20,48 12. 88 11.64 22.52 14. 21 8.05 22.94 15.55 10. 67 24.68 19.78 13.79
RS . ] ] -
. . 20.39b  7.55b  5.58b 19.15b 9.13b 8.54b 18.19b 8.39b 9.67 bc 19.48 de 15.72c¢ 12.81b
Xinshanzi 1
#8958 ,
Lo 25.44ab 9.92ab 8.71a 23.99a 12.46a 9.18b 20.16 ab 12.63 a 12.34b 28.66a 19.42b 14.08b
Zhengdan 958
A g R PRIESSIS o5 614 12.86ab 0.15a 22.64a 14.65a 11.26ab 2138 15.85a 1L91bc 28.51a 24500 12.64b
Non- Shaandan 8813
susceptibility mR1E 5
.\ 22.58b 10.29 ab 10.30a 21.99a 12.02a 13.20a 20.03ab 12.35a 14.54a 23.61 bc 13.87c 16.89 a
Gaonong 1
FHL 45 - -
Hudan 4 22.78b  9.31b  9.92a 21.63a 11.90a 13.28a 19.85ab 14.98a 13.59 ab 22.97 cd 18.09 be 13.71 b
Y Mean 23. 36 9.99 8.73 21.88 12,03 11.09 19.92  12.84  13.10 24. 65 18.32  14.03

TE « [ — U8 [R50 B 5 An AN RN B R 22 57 R 35 (P<C0..05) . R 3 [,

Note: Means followed by the different letters in the same column for the cultivars of the same zinc-susceptibility show significant difference

at 5% level. The same as table 3.
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x3

Bkt Zn BB R A B, N E RGBT Zn 1Y
WA LA 6 Zn BUSBI EORIR R R R R T
KA Zo AR Zo Jifs JH 5T M5 b Zoo i i i iR
AN GTTAE SR Zn 36 B B Zn 608 L Zn 0K
AP . 8 Zo AEHURE FOK L Zn3 Ak B
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WO T AR Zn WU AR RR Zo IO R Y
e
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Table 3 Effect of zinc application rates on content of maize seedling with different zinc-susceptibility

Zn Wttt/ (mg » ¥k 1) Zinc uptake

Bt Zn G Cult b R/ 38 /%

Jincosus bili i AP Cultivar T Root/ 1 K
inc-susceptibility reatment # Root 2% Stem i Leal oot/total uptake

Zn0 0.19 b 0.06 b 0.07 b 60.5

=4 i

Be B 902 Shaandan 902 Znl 0.20 b 0.05 b 0.04 ¢ 68. 7

Zn2 0.20 b 0.06 b 0.07 b 60. 8

Zn3 0.33 a 0.20 a 0.13 a 50.0

B R Zn0 0.24 ¢ 0.12 ¢ 0.11b 50.9

Susceptibilit -

P y BE i 911 Shaandan 911 Znl 0.29 b 0.14 ¢ 0.07 ¢ 58.5

Zn2 0.29 b 0.19 b 0.11 b 49.2

Zn3 0.36 a 0.26 a 0.16 a 46.5

4 % 60 Nongda 60 Zn0 0. 39 be 0.17 ¢ 0.13 b 48. 8

Znl 0.33 ¢ 0.22 b 0.12 b 48.3
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4%k 3 Continued table 3

B Zn g N Ak 3 Zn Wkt /(mg « Bk ') Zine uptake R/ B8/ %
. S A Cultivar
Zinc-susceptibility Treatment R Root 2% Stem I Leaf Root/total uptake

4 % 60 Nongda 60 Zn2 0. 35 be 0.23 b 0.14 b 48.8

Zn3 0.45 a 0.30 a 0.24 a 45.5

Zn0 0.24 b 0.16 b 0.08 a 50. 2

i 2 5 Zhongdan 2 Znl 0.27 b 0.14 b 0.03 b 61.1

fRE R Zn2 0.32 a 0.19 ab 0.08 a 54.5
Susceptibility Zn3 0.34 ba 0.20 a 0.09 a 53.0
Zn0 0.20 ¢ 0.09 b 0.08 a 54.0

P16 2000 Hudan 2000 Znl 0.18 ¢ 0.08 b 0.03 b 63.1

Zn2 0.25 b 0.11 b 0. 05 ab 61.1

Zn3 0.32 a 0.23 a 0.10 a 49.7

Zn0 0.17 b 0.04 b 0.03 b 71.7

eV 12 Xinshanzi 1 Znl 0.18 b 0.06 b 0.05 b 60. 8

Zn2 0.16 b 0.06 b 0.06 b 58.2

Zn3 0.23 a 0.16 a 0.11 a 46. 3

Zn0 0.28 b 0.07 b 0.06 d 67.9

Y0 958 Zhengdan 958 Znl 0.27 be 0.10 b 0.07 d 61.8

Zn2 0.23 ¢ 0.11b 0.10 ¢ 51.4

Zn3 0.45 a 0.24 a 0.15 a 53.6

Zn0 0.30 b 0.11 b 0.07 ¢ 63.3

Petggn Bt 8813 Shaandan 8813 Znl 0.27 b 0.14 b 0.09 be 54.2
Non-susceptibility Zn2 0.26 b 0.16 b 0.10 b 50.2
Zn3 0.47 a 0.33 a 0.13 a 50. 3

Zn0 0.24 b 0.08 b 0.07 b 61.1

B 1% Gaonongl Znl 0.26 b 0.11 ab 0.11 ab 53.6

Zn2 0.23 b 0.12 ab 0.13 ab 48.5

Zn3 0.32 a 0.15 a 0.18 a 49. 4

7Zn0 0.24 b 0.07 ¢ 0.07 b 63.4

= [~

F1if 4 B Hudan 4 Znl 0.25 b 0.11 b 0.11 a 53.1

Zn2 0.24 b 0.15 b 0.12 a 46.7

Zn3 0.31 a 0.21 a 0.13 a 48. 2

Z[—‘ﬁtgﬁﬁfﬂ,@% Zn ﬁﬁ@ﬂﬁﬂﬁ@ﬁi Znl ALI\IE 3 “J‘ A
W

FE Zn0 AR B R BBk Zo AE R i R R B B
oy (LRI  H2 o DN I T 1 32 WA 22 L B A &l i i ik
B Hh R B, (AR B R BB Zn SR L B
Zn JEHURA TR R A B Zn 9 B R AT RO
RUEKRM R B AR E BRI I B Zn JER, X UL D
XFFARE G Zn BORA FOK 7 EoKAEK R
kg 2 AR B Zn SER AN S R h Ry Zn
AT G 5 OR [R] R P R R IR Zn (4R P B AR
Zn Fi AT G, 3K FPREME T e dE A2 st i fR T
FE o 93 8h Bl Zn BURA FOR I R Zn WO L W
/N T AR U A T OK L T Zn JE BUR A R OK 4
ANRIFRAL I Zn &5 Zn WL R ¥R E fE Zn &1
BT WE K. K Zn &40 F L B Zn BB Ok
(A& K 60 AP R R B Zn & B 5 B i K, 1
Bt Zn AERUR T EOKRAETE Zn KT AR K, B
SR Zn HURA FORTEAR Zn RN SR AR
KRER Zn, M Zn JEHUSA £ K 2R &R uolkon
Zn [ My b5

i PP BR Zn BE 3 8 B F K i B 2 A P AL 5
B Zn 3 A R R I R A LE B R T A AR Tk
FE PR KRB ATF 9 BT 8% X 2 474 o R 22 IR R 4T T T
B Zn B 7 1 (] 45 FGR 250 A 38 e 1 1)
oKl R B35 A K it b v B 2 1 ok A HC RO R
R AREFEFENEREZH . A58 L8]
Zn XF R Zn SRR B R QT B R B iR
SEAR MR RAT — s e E A R T eF A U K 4
B ARG F LBk Zn O X B G F A R A
st FAS ]I AT 22 50 IR Zn X B OKR 4 A E
TR A AR AR UL R b X S ROR AR B i P R
A5 I HE — 25 B A [ i Zn SO RY FOK i
B IR 25 S AT 208 . IR SR ot Zn HUR Y b
AR Tk, DR Zn SR R R R
i & B AL Zn D23 i 5O &)y A AR 2 ] IR 0
. Wang %50 & 3, 5 R0 Zn A 1L, B & Zn
o3 10 35 B v TR LAY A L T AR AR 5
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R/, Marschner 2527 GA S, it Zn i E K 25 0t
RFAERKERE MR RAERKE RN, 8 Zn 50 THE
PRAR 56 T AR i F R AR 25 Bl 1S R 3 R A ) A Y R
Zn W) —Fh AR BRER I .

ARG & B, A [] BB R oK &l i AR e L AR
I A5 M) L B Zn BUSA B KB T AETC Zn FI
I8 Zn Z600 T HR5EE AR AL BEAR /DN T 7E 58 434t Zn
WL AT EE T Zn MR ER T B Zn X AR R B9 M aE . )
b bR B T I S A PR AR T L AROEE L B T R 5 R
HURA FORTEHE Zn S50 T AR E A U @AY AR
b — B3840t Zn, AR G L0 2 2 B, BAR
TEARERAE Zn KN iR e 2s & A4 28 4 BT Zn
AL Zn 508 T, SO £ oK 4 v 19 AR ek Lo s T 3R
TR . X 3R UH AR B T ORI Bl Zn BOBRB B,
MR TR AR S 0 B 45 b BT 208

— BN A B AN (] 5 PR R B 2 gk A R K g A
KH S 2 BB, LK H 3 30 1R A 0 45 4 1k 56 /9
I53F . Hossain 20558 ot 3 45 19 K H R 56 i 2 07 1%
T Zn EROR Zn IRALCH FOK SRR CEOK Zn B0
R 72%~95%), IFINHK Zn MR T 90 % R R
AL TR TF 80 Y0 AR AL . 3 AR A il R 2K Zn
RORMIAESRBE T — MK . A< 50 4 1T 9 5 b
JEZRT 2 WD KRR O 2 Ok iy DI G 25 SR T
DVE e i g0 A 45 R 15 8 7 R E . X R
i 16 12X 56 ) 22 YR A B IE L N S A T R R 5 B
R ) AR B KA [R) 8, 7 HL e AT DA% 30 Y 4
S 38 TR R AR 0 BE L #R . FE AN R Zn
b e 5 N2 o8 N | B U 4 R = N I
ik 22 Uk 52 3 50 o 56 TE AN ] A B Zn SO )
ZRIETE ARV, A ma AT R B R
RS9 T 5 Rl R A oK A 28 R X Zn BUS
()25 5 S T — S8 ] 5L 2255, 4 ) i ik R 5T
EK Zn GUBMERRAE T — SRFe . BAE IR Z 0
GEARAF B Zn GURNME R Zn @ R0k XA AR VG A L H
J2 [ B 7K A I 98 BT B Zn 38 R0OK A il A ] ) 0k
Zn B = A7 AR B A I PR BRI Y N R
EPIR B TE S TS Zn g R A B 2 Zn AL
dn B HAT 1 280 R A e AR Zn SRS Zn
R P R AE A AR R . FORHIK Zn S AR S
Zn (R0 R Z IR Y OC R AL S KR — A e
ik — BT
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