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Study on susceptibility of different maize
genotypes to zinc deficiency
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(a College & Resource and Envirormental Sciences b College o L if e Sciences,N ortw estA & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: The two sand experimentsw ere carried out successively to assess the susceptibility of thirty
five maize genotypes to zinc deficiency and their correponding factors under the conditionsof zinc deficien-
cy. Based on the severity and occurrence time of zinc deficiencys, the tested maize genotypesw ere classified
into three types, namely, susceptible genotypes, medium susceptible genotypes and non-susceptible geno-
type In addition, the regective five genotypes for susceptible genotypes and non-susceptible genotypes
w ere carefully studied,w hich indicated that there was no obvious influence of zinc deficiency in environ-
ment on yields of maize seedlings, and zinc deficiency symptom soccurred only on the leaves of susceptible
genotypes Zinc deficiency obviously decreased the chlorophyll content of the leavesfor susceptible types to
zinc deficiency,w hereas the leaf chlorophyll content still maintained higher level for non-susceptible geno-
types The susceptible genotypes to zinc deficiency had higher root shoot ratiosw ith more than 1, how ever,
the root shoot ratiosw ere less than or equal to 1 for non-susceptible genotypes The P/Zn ratios of seeds
for the susceptible genotypesw ere higher than that of non-susceptible genotypes W hat'smore, under the
oconditions of zinc deficiency, the translocation rates of zinc from seed to shoot w ere higher for susceptible
genotypes to zinc deficiency compared with non-susceptible genotypes In conclusion, the P/Zn ratio of
maize seeds can be regarded as an mportant index to predict the susceptibility of young seedlings to zinc
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deficiency, and the root to shoot ratios is alo an adequate indicator to evaluate the sensitivity of maize

plants to zinc deficiency.

K ey words maize; genotype; zinc deficiency susceptibility; P/Zn

1926
(1l 200 hm
, 40% (2] ,
[3].
(4]
(5]
[6]
(7]
(8]
35
11
35
(ZeamaysL. ) (
) , :
4 42 902 19 911 60
2 1 2000 8806 9
3138 13 65 16 22 9

108 11 16 10 4
308 981 51 1
958 4 8813 9 1
2 , Q5 2
mm, ,
3 :
12
121 I
10an x 10an (X
) , Q 8kg
4 140 3%
H0O:? 30 min ,  2004-04-
16 , 6 ,
04-21 , 4
12 h, 2 750 Ix, (25 4) 7
d 1/4 Hoagland
o 1/4 A rnon
( zn) ®l 'Hoagland
(Q 005 gA ) (Q 005 g4 )
3d 1 50mL 1/2
Hoagland 1/2 A rnon
( zn) 35d
( ,
), 20d ,
122 II |
, 35
(13 anx 13
an), 1 3 kg, 3,
105 3% HLO: ,
05-26 , 4
) 7d , 2
1/4 Hoagland 1/4
Armon Zn ( 121)



3 167
4d 1 1/2 Hoagland .
1/2 Arnon Zn , ; :
40 d ) )
35
, 80 15min, 60 48 h, 3
13 35
I Zn 1
5 1 , 35 ,
II 5 13, 12 10
5 , 35
P
Zn )
Zn (201 P
H:304HLO- (101 51 Zn 9 85
() wg/ . 4 3 92ug/ | 251
14 Zn
, SR 51 4 ,
( SAS8 2 ) Zn
21 3 Q 039 1, Q 006 4
Zn Q 027 3,
2 1
1 35 Zn
Table 1l Susceptibility to zinc deficiency, biological yield and Zn content in grain for 35 maize genotypes
zn Y,
/mg- " Y Yield
9 ( Zn 1)/ (u%-f )
- ug- N D ifference
Genotype S%f?;g:g% to Zinc betw een
Yy content zinc content
Root Shoot Root+ shoot and mean
content
4 Dengfeng4 + + 288+ 39 290+ 36 578+ 75 7 43 - Q12
42 Jinyu 42 + + 386+ 75 277+ 47 663t 122 7 24 - 031
902 Shandan 902 + + 352+ 99 395+ 73 748+ 172 6 39 - 116
19 Yedan 19 + + 345+ 22 373+ 128 718+ 150 7 45 - Q10
911 Shandan 911 + + 590+ 57 400+ 120 990+ 177 8 09 Q 54
60 N ongda 60 + + 423+ 95 407+ 50 829+ 145 8 27 + Q72
2 Zhongdan 2 + + 377+ 141 414+ 29 791+ 170 5 87 - 168
1 Shanzi 1 + + 382+ 24 264+ 101 646+ 125 7 28 - Q27
2000 H udan 2000 + + 559+ 152 499+ 150 1058+ 302 6 44 - 111
8806 Shandan 8806 + + 392+ 114 293+t 81 685+ 195 6 73 - Q82
9 Jiyu 9 + + 337+ 22 211+ 14 548+ 36 8 12 Q 57
3138 Nongda 3138 + + 652+ 115 592+ 103 243+ 218 7 66 Q11
13 Yedan 13 + + 486+ 48 378t 40 864+ 88 6 87 - 069
65 Tunyu 65 + 471+ 123 434+ 115 905+ 238 9 17 + 1 62
16 Shendan 16 631+ 81 404+ 75 1035+ 155 7 07 - Q48
22 Yuyu 22 317+ 102 365+ 76 682+ 178 9 80 + 2 25




168 ( ) 35

1 Continued of Table 1

Zn y,
PTG
B /(mg ) Yield (ug.Zn 7 1)/ (S%_ferer;cle)
Genotype S%ﬁ:?etf'itéligr%yto Zinc _between
content zinc content
Root Shoot Root+ shoot and mean
content
9 Shandan 9 + 235+ 85 296+ 62 531+ 147 7 51 - 004
3Denghai 3 + 298+ 108 360+ 112 658+ 230 7 68 +0Q 13
108 N ongda 108 + 332+ 111 281+ 105 613+ 116 8 43 + Q 88
11Denghai 11 + 511+ 96 350+ 76 861+ 172 8 72 + 117
16 Shandan 16 + 393+ 88 449+ 85 842+ 173 8 04 +Q 49
10 Shendan 10 + 257+ 37 234+ 33 491+ 70 8 59 + 1 04
4Qinyu 4 + 313+ 52 347+ 50 660+ 102 6 02 - 153
1Denghai 1 + 490+ 22 377+ 19 867+ 41 6 07 - 148
308 Shandan 308 + 317+ 64 355+ 46 672+ 110 4 75 - 280
981 L udan 981 - 464+ 97 270+ 67 735+ 164 6 77 - Q78
51 Tunyu 51 X 486+ 127 343+ 82 829+ 209 9 85 + 2 30
1Xinshanzi 1 - 343+ 84 344+ 69 687+ 155 8 98 + 1 43
958 Zhengdan 958 - 326+ 89 468+ 45 794+ 134 9 17 + 162
2 Tunyu 2 - 395+ 30 272+ 30 667+ 60 8 00 + Q 45
8813 shandan 8813 - 359+ 82 410+ 66 769+ 148 8 10 + Q55
9Denghai 9 - 292+ 11 274+ 69 565+ 80 8 55 + 1 00
1 Gaonong 1 — 465+ 62 428+ 34 894+ 96 7 65 + Q 10
9Qinnong 9 - 514+ 97 365+ 85 879+ 162 7. 60 +Q 05
4 Hudan 4 - 292+ 59 314+ 67 607+ 176 3 92 - 363
M ean 402+ 95 358+ 64 760+ 159 7. 55
LSDoos L SDoosvalue 66 96 45 93 92 45 149
M T
Note + + ,+ ,- represent the susceptibility of a given maize genotype to zinc deficiency is very sensitive,moderate sensitive and insensi-
tive, repectively.
22
2 , 2
2
Table 2 L eaf chlorophyll content of variousmaize genotypes tested w hich have different susceptibility
to zinc deficiency under zinc deficiency mg/g
Susceptibility to Genotypes Chlo rophyilal a Chlorophykl)l b Carotinoid Total
zinc deficiency
902 Shandan 902 1836d Q 196 a 1 059 c 3001 f
911 Shandan 911 1 615 de Q0 153 a 1323b 3 091 f
60 N ongda 60 2224 c Q 355 a 1267b 3 846d
Sensitive genotypes 2 Zhongdan 2 2 267¢c Q 369 a Q 858d 349 e
2000 Hudan 2000 1 318e Q287 a Q 859d 2 464 e
M ean 1 852 Q 272 1 073 3 198
1 Xinshanzi 1 4 578 b Q345a 1892a 6 815 b
958 Zhengdan 958 4626 b Q355a 1840 a 6 821b
8813 Shandan 8813 6 316 a Q589 a 1878a 8 783 a
Insensitive genotypes 1 Gaonong 1 4353b Q 348 a 1839a 6 540 c
4 Hudan 4 4 578 b Q 345 a 1892 a G 815b
M ean 4 890 Q 396 1 868 7_155

2 , a
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Table 3 Yield of seedlings, zinc uptake and zinc transfer ratio of Zn-deficiency susceptibility
genotypes and non-susceptibility genotypes
5 /(g ht' b / l/ /%
ry weig ST (7 | T ranslo-
Susceptibility Genotypes ;%%tt (ngirI:(? ) Zinc cation
deficiency to Zn yp ratio content uptake ratio
Shoot Root of shoot of shoot of zinc
902 Shandan 902 Q 352 a Q 395 a 112 ab 24 99 f 4 4d 71 1c
911 Shandan 911 Q 379a Q 461 a 122a 29 00d 5 5bc 69 6¢
60 N ongda 60 Q 407 a Q423 a 104D 27.21e 5 54 be 66 7d
Genotypesof sensitive 2 Zhongdan 2 Q377a Q4l4a 110ab 31 39¢ 592b 80 7a
2000 H udan 2000 Q 499 a Q559 a 112 ab 27.8le 6 94a 73 2b
M ean Q 403 Q 450 112 28 08 5 66 722
1 Xinshanzi 1 Q 344 a Q 343 a 1 00 bc 36 87b 6 34a 65 4e
958 Zhengdan 958 Q 468 a Q326 a Q 70d 22 24 ¢ 521c 515i
8813 Shandan 8813 Q 407 a Q362a Q89c 32 26¢ 6 57a 63 0f
Genotypesof insensitive 1 Gaonong 1 Q465a  Q428a  Q92hc 24 26 f 5 64 be 55 1h
4 Hudan 4 Q 312 a Q 2% a Q 94 be 38 97 a 6 08 b 59 9¢g
M ean Q 399 Q 351 Q 89 30 92 597 59 0
/%= Swg: Y/ /(ug: ~ %)% 100%
Note The translocation rate/% = Zinc uptake of shoot (ug/plant) /zinc total of seeds (ug/seed) x 100%.
214 ,
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Table 4 1000-seedsw eight and P, Zn contents in seeds of Zn-deficiency susceptibility genotypes
and non-susceptibility genotypes
/g P/ zn /
Susceptibility Genotypes W eight of one mg- Y (vg- Y P/Zn
to zinc deficiency thousand grains P content Zn content
902 Shandan 902 204 1+ 14 1 h Q 304+ Q 063 e 6 39+ 1 43 bc 483+ 90b
911 Shandan 911 312 8+ 12 8e Q 425+ Q 059 b 8 09+ 2 71 ab 530+ 83ab
60 N ongda 60 300 9+ 10 9f Q 370+ Q 081 c 8 27+ 1 01 ab 55 1+ 9 9ab
Genotypes of
sensitive 2 Zhongdan 2 3347+t 147c Q479tQ037a 587+ 2 06bc 58 7t 8 2a
2000 H udan 2000 261 3+ 11 3¢ Q 334+ Q 073 d 6 44+ 1 83b 520+ 6 2hb
M ean 282 8+ 12 8 Q 383+ 0 063 7 01+ 1 81 53 4+ 8 3
1 Xinshanzi 1 325 7+ 11 3d Q 414+ Q 049 b 8 98+ 2 73 a 46 2+ 6 3b
958 Zhengdan 958 380 4+ 10 4 a Q 354+ Q 107 cd 917+ 1 16a 3863 2¢c
8813 Shandan 8813 258 4+ 18 4 b Q 326+ Q 057 dc 8 10+ 1 22 ab 402+ 4 7c¢
Genotypes of
insensitive 1 Gaonong 1 333 6 13 6¢ Q 374+ Q 047 c 7 65+ 2 56 ab 48 8+ 6 1b
4 Hudan 4 166 1+ 16 1 Q 264+ Q 033 f 392+ 1 59¢ 40 4+ 4 6¢C
M ean 292 8+ 14 0 Q 346+ Q 058 7.56+ 2 05 429+ 50
. P/Zn= P/ Zn
Note P/Zn= Zinc total of every seed/Zinc total of every seed
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