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Differences in root morphology, rhizosheath traits, and Cd uptake in maize cultivars

YU Zi-hao, LI Sheng—bao, ZHAO Xiao—ling, LI Ming—rui, LI Bo, HE Yong—mei, CHEN Jian—jun, ZHAN Fang—dong”

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China)

Abstract: A pot experiment was conducted using 12 Yunnan maize cultivars to study the different responses of root morphology,
rhizosheath characteristics, and Cd accumulation characteristics in Cd—contaminated soil. The results showed that there were significant
differences in the biomass, root morphology, rhizosheath characteristics, and Cd accumulation characteristics in different maize cultivars.
Among them, the root length, root surface area, root volume, root tip number, and branch number were greatly different, with maximums
were 2.9, 2.9, 3.2, 5.5, and 6.1 times of minimums, respectively. The difference in the average root diameter was small, with the maximums
was 1.48 times of the minimum. The largest differences in the rhizosheath weight, rhizosheath development index, and available Cd content
in the rhizosheath soil were 3.1, 5.8, and 1.8 times, respectively. The maximums in the Cd content in the shoots and roots were 6.4 and 6.1
times of minimums, respectively. The maximums in the Cd accumulation in the shoots and roots were 6.5 and 4.0 times of minimums,
respectively. Correlation analysis showed that the root surface area and root volume were significantly negatively correlated with the shoot
Cd content, while the root tip number was significantly negatively correlated with the root Cd content. The rhizosheath weight was
significantly negatively correlated with the shoot Cd content, while the rhizosheath development index was significantly positively
correlated with the root Cd content. Thus, the different responses of Cd uptake were attributed to the root morphology and rhizosheath
characteristics.

Keywords : maize; root morphology; rhizosheath; cadmium content; cultivar difference
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Table 1 Tested cultivars of maize, production department and cultivar characteristics

AP Cultivar characteristic

£ AL = — ‘LE —
Cultivars Production department ECE 7k TR AR
Growth period/d Yield/(kg+hm™) Thousand seed weight/g Kernel ratio/%
=Fi 8% YRS 2 B R AT BRA H 125 8250 309.4 84.0
=% 88 YRSS 2 B FH R AT FRA H 127 9 000 310.0 83.0
8 99 YY99 A ER A R 125 10 200 330.0 83.6
PHIA 85 XDS 25 B PE AR AL AT BR B T2 ] 114 8550 368.9 82.3
PYEA2 5 XD2 = PR AL AT PR BT A 120 8250 350.0 81.9
ME2%5 SY2 & R B B AL AT R 119 9270 364.2 83.6
FE8S SY8 = B PRI AT PR BT A 113 9525 284.1 83.2
M 115 QC11 = m URAE B A7 BR A 7 125 7 500 354.0 82.6
%2163 1LD163 A FEMLARA R 127 10950 360.0 86.1
175 1LD17 A FERLABRAF 125 10950 357.0 85.4
MHr4s5 1L.X4 ZHMRERNL A BRAF 102 11520 448.0 84.1
2896118 JY118 TTAEHTZE oL AT BR A F 116 8 700 316.0 81.0
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The data in the table is the mean + standard deviation of 4 replicates, the

different lowercase letters indicate significant differences among different

cultivars(P<0.05). The same below
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Figure 1 Biomass of shoot and root of 12 maize cultivars
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Figure 2 Morphological characteristics of roots of 12 cultivars of maize
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Figure 3 Rhizosheath characteristics of 12 cultivars of maize
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Figure 4 Content of available Cd rhizosheath of 12 maize cultivars
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Table 2 Correlation between root morphology and rhizosheath characteristics in 12 maize cultivars

NEG"?

HREE PR UiESN MR HAATA SRR EAR [iEN IR
Rhizosheath characteristics Root length  Root surface area  Root volume  Average root diameter ~ Root tip number ~ Branch number
H4 5 Rhizosheath weight 0.283 0.404 0.470%* 0.330% 0.147 0.324%
R e 1R A -0.434%* -0.439% -0.441%% -0.013 -0.479% -0.506%*
Index of rhizosphere development
AU 3 280 Cd 5 i 0277 0.045 -0.045 -0.161 0.425%* 0.236

Available Cd content in rhizosheath

T+ 3R lEAH C (P<0.05) , #+3Rmil fi 25AH G (P<0.01) ,df=11. T,

Note: * indicates significant correlation at P<0.05 level, **indicates extremely significant correlation at P<0.01 level,df=11. The same below.

F3 R @M ERVALS MEMKSE Cd RRFFERHEX M

Table 3 Correlation between root morphology , rhizosheath characteristics and Cd a cumulative characteristic of 12 maize cultivars

MR SEIR W EFCdEE MTFWMCdEE M Ecd BEE T cd REE
Root index Shoot Cd content Root Cd content Shoot Cd accumulation Root Cd accumulation
KK Root length -0.204 -0.262 0.120 0.139
M2 1 Root surface area -0.324% -0.277 0.104 0.173
SEHHE B FAE Average root diameter -0.106 0.006 0.129 0.150
HUAF Root volume -0.301* -0.270 0.161 0.200
H33% Root tip number -0.052 —0.379%* 0.200 -0.066
A3 R 8L Branch number -0.275 -0.321% 0.088 0.093
HLHY 5T H Rhizosheath weight —0.423% -0.044 -0.256 0.170
HRHS % F $5 50 Index of rhizosphere development -0.057 0.476%% ~0.460%* -0.014
M 347 23S Cd & fiE Available Cd content in rhizosheath -0.265 -0.006 -0.237 0.088
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