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Zinc Forms and Root Exudation in Non-heading Chinese
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Abstracts: Two genotypes non-heading Chinese cabbage suzhouqing and nannongaijiaohuang were selected as materials.
The chemical bound forms of Zn and root exudation under high Zn stress were studied by hydroponic experiment. The
main results were as following: Under normal Zn level, the chemical forms of Zn in three organs were diverse in deferent
organs between genotypes. HAc extractable-Zn, ethanol extractable-Zn and NaCl-extractable Zn were separately dominant
in roots, petioles and leaves. Only four molecular weight organic acid could be detected. Under Zn stress(13 mg/L and 52
mg/L) NaCl-extractable Zn became a predominant form. Oxalic acid, tartaric acid, malic acid, lactic acid, acetic acid, citric
acid and amber acid were all detected. So we speculated that NaCl-extractable Zn and organic acid were related to Zn
tolerance. Some organic ligands like proteins and pectinate which could form compound body with Zn were beneficial for
alleviating zinc toxicity. And the variance of organic acid enhanced the adaptability to Zn stress by chelation.
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Table 1. The content of zinc forms in in non-heading Chinese cabbage under zinc stress (mg/kg)

Bepr LR Jb g Zn content (29555
Organs Genotyes Treatments Fe | Fraci Frac Fral Fr Total
content

S CK 16.63£0.58 ¢ 12.89+1.79 ¢ 1.90+£0.57 ¢ 5.93+1.36 c¢d 6.88+0.78 ¢ 2.89+0.24 ¢ 47.12
X Znl 32.88+1.20b 21.40+1.54b 38.76+2.09b 13.15+1.54 a 9.77+0.87 a 3.83+0.22 a 119.8

W S gm0 3529:078a 193541130 42435173b 7056091c  851094b  351:013b 1161
Leaves B I CK 15.42+1.63 ¢ 6.89+0.82 d 4.19£1.02 ¢ 2414035 ¢ 6.84+0.30 ¢ 2.28+0.16 d 38.02
Ajjiaohuang Znl 31.84+0.20b 20.26+£1.24b  42.51+1.67b  3.71+0.58 de 2.94+0.40 d 2.98+0.13 ¢ 104.2
Zn2 36.01+1.02a 30.34+2.10a 69.48+1.37 a 9.52+1.25b 1.66+£0.37 ¢ 3.36+0.15b 150.4
ST CK 8.66+1.43 d 5.60+0.98 d 22.86+1.11 ¢ 1.13+0.21 ¢ 1.08+0.15d 1.59+£0.09 ¢ 40.92
. Znl 21.37+#1.09b  22.13+1.10c  65.47+1.15b  10.3+1.21 cd 1.65+0.29 ¢ 2.24+0.10 b 123.2

i SN 30750470 201661200 93794191a 2755197h  488:020b 2670260 1887
Petioles AR CK 8.09+1.81d 6.03+0.93 d 13.98+1.33 ¢ 7.58+0.77d 1.77£0.25 ¢ 1.24+0.09 d 38.69
Ajjiaohuang Znl 18.60+1.81 ¢  22.77+1.59¢ 65.09+2.80b  10.91+0.91 ¢ 1.96+£0.27 ¢ 2.19+0.09 b 121.5
Zn2 31.24+1.58a 33.64+0.66a 98.16+2.35a 31.64t1.54a 6.21+£0.56 a 2.73+0.25 a 203.6
ST CK 16.91+0.62 d 6.82+1.13d 11.07£1.40d 25.92+1.16 ¢  13.07+1.66 ¢ 4.57+0.66 ¢ 78.36
K Znl 31.14+0.63b  30.88+0.92c¢ 83.53+1.69c 48.16+2.49b 34.47+1.57b 10.30+1.09b 238.5

R SURMME 7 4ss0n07a 51226165h 1932:754b 8STASIa 61222590 239761660 4669
Roots R CK 13.18+0.47 ¢ 7.06£1.50d 8.48+1.81d 23.74+2.60 ¢ 12.44+0.69 ¢ 4.79+0.22 ¢ 69.69
Ajjiaohuang Znl 2436+1.71 ¢ 31.59+1.03¢  70.68+3.11c  46.08+0.80b 36.94+1.26b 10.94+0.48 b 220.6
Zn2 11.97£1.67¢ 70.16+1.55a 215.6£3.95a 92.79+1.17a 57.24+2.67a 24.93+1.70 a 472.7

Note: Data followed by different letters in the same row are significant at 5% levels.
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A L35 B BRI MR NaCl $2IUs & &
SN, HECLLBITEE Y 48.21%~53.56%; A
NaCl #ERGES &= 28 BT, 2 lc beol =ik 40%L L,
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Table 2. The allocation proportion of zinc forms in non-heading Chinese cabbage under zinc stress

A LAY sl SR (%)
Organs Genotye Treatments Fr Fw Fract Fhac Frai Fr
S CK 35.30 27.35 4.03 12.58 14.61 6.13
DAVANNE]
. Znl 27.44 17.87 32.36 10.98 8.16 3.20
e Suzhouqing
e m2 3038 . 1666 ______ 3653 .87 . 13 3.02____
Leaves L CK 40.55 18.12 11.01 6.33 18.00 6.00
AR B T
Znl 30.54 19.44 40.78 3.56 2.82 2.86
Aijiachuang
Zn2 23.95 20.17 46.21 6.33 1.11 2.23
o CK 21.16 13.67 55.87 2.77 2.63 3.89
INNH
. Znl 17.36 17.97 53.16 8.36 1.34 1.82
A Suzhouqing
. . 1630 _______ 1545 . 971 1456 . 257 142
Petioles ) CK 20.90 15.59 36.13 19.59 4.58 3.20
MARIEH
Znl 15.31 18.73 53.56 8.98 1.62 1.80
Aijiachuang
Zn2 15.34 16.52 48.21 15.54 3.05 1.34
— CK 21.58 8.70 14.12 33.08 16.68 5.83
TN
K Znl 13.06 12.95 35.03 20.19 14.45 4.32
y Suzhouqing
WA 29T 1226 439 1836 B 513
Roots ) CK 18.92 10.13 12.17 34.06 17.84 6.88
MARIEH
Znl 11.04 14.32 32.04 20.89 16.75 4.96
Aijiachuang
Zn2 2.53 14.84 45.61 19.63 12.11 5.27
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Table 3. The content and composition of organic acid exudated by

AP
Organic Acid

JEIPE Aijiachuang
CK

7517 Suzhouging

CK

Znl Zn2 Znl Zn2

B Oxalicacid 547.0
WA R Tartaric acid 399.0
PEHIME Amber acid  41.15
R Malic acid
Fi4#mR Citric acid
LR
L

3442 6455 3639 1779 2759

60.38  286.7

50.22

188.8 106.1 117.5

9.18 48.60 1150 22.81

158.6  52.03 174.9

127.7

94.24  57.55

26.04 74.81 3932

77.39 181.7
242.2

1709

95.64 75.39

54.75

Acetic acid

B

219.5  359.1

1023

Lactic acid

4E

[cad
il

Total content 1146 569.3 820.7 643.3

Note: “—” meant not detected
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non-heading Chinese cabbage under zinc stress (pg/plant)
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Et CK 325 T 24.61%, 1 Zn2 /KFEF, FHLR S &
PR T 21.63%.
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