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Relationship between Root Morphology and Cd/Pb Accumulation
Characteristics of Nine Rape Varieties and Its Mechanism

YANG Zhixin, ZHONG Wei, QIN Li, JI Liwei, ZU Yanqun, ZHAN Fangdong

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

Abstract: [ Purpose] To study the root morphology and Cd/Pb accumulation characteristics, and
analyze their relationship. [ Method ] Nine rape varieties widely cultivated in Yunnan Province were
cultivated in a rhizobox filled with heavy metals-polluted soils from a farmland in a lead-zinc mining
area of Yunnan Province under a greenhouse condition. [ Results ] (1) There was a big difference
between the nine varieties on the root volume and tips number, and a small difference on root length
and surface area. (2) The difference is obvious on the Pb content and accumulation in the above-
ground and underground part between the nine varieties, and on the Cd content in the underground
part; and the difference is small on the Cd content in the aboveground part and the Cd accumulation in
the aboveground and underground part. (3) A significant positive correlation between root volume and
the Pb accumulation in aboveground part, and very significant positive correlations between root tip

and the Cd content in aboveground and underground part were found. (4) There were very significant
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and significant positive correlations between the available Pb concentration in the rhizosphere with

the Pb content and accumulation in the underground part of rape; and a significant positive correla-

tion between the available Cd concentration in the rhizosphere and the Cd accumulation in the above-

ground part of rape. [ Conclusion ] There was a notable difference on root volume and tips number,

which had a close relationship with Cd content and Pb accumulation in the nine rape varieties.

Keywords: rape variety; root morphology; content of cadmium and lead; accumulation
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Fig. 1

The plant biomass of nine rape varieties

R1 9 NHEBMEIREATLS (n=4)

Tab. 1

The root morphology of nine rape varieties

il varieties 4 /cm root length

HR 2 1 FY/cm? root surface area

H A& /em® root volume HR4R%Y root tips number

YHY9 1 055134 ab 43.1£2.5 abe 3.8+1.4a 3369+910 ab
CY33 1 400+32 ab 41.14£0.5 bed 2.2+0.8 be 2 463+894 b
YZY2 1510+51 ab 44.5+1.8 ab 3.440.9 abc 46011249 a
HY6 1456+81 ab 42.0+1.4 abed 3.1£1.2 abe 3 168+1 708 ab
CY18 1315254 b 38.5+3.8d 1.9+0.3 ¢ 3 144+1 448 ab
DZ5 1355+158 ab 40.9+1.5 bed 2.9+1.1 abc 3 624+1 125 ab
CYZ61 1505+123 ab 43.5+1.2 ab 3.3+0.9 abc 4 324+647 ab
HY3 1565+83 a 449+1.1a 3.6+0.7 ab 3 439+891 ab
HYS 1 476+186 ab 39.743.8 cd 42+09a 25534933 b
=2 9 NMEEEMBIRABSIERERE XM (1=36)
Tab.2 The correlation among the root morphology in nine rape varieties

R ARIEAS oot morphology K root length HRF A root surface area HRAAF root volume

FRERTHIFY root surface area 0.770"

FRAAFA root volume 0.598" 0.246

HRREL root tips number 0.450" 0.358" 0.582"

VE: o FIRBEHK (P<0.05), “** TR ML (P<0.01), FE.

Note: “*” indicates significant correlation at P<0.05 level, “**” indicates highly significant correlation at P<0.01 level; the same as below.
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Fig.2 The Cd content in the plant of nine rape varieties
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Tab. 3 The enrichment factor and transfer coefficient of Cd and Pb in nine rape varieties

sh WERAM B AN HERRAN R R
varieties Cd enrichment factor Cd transfer coefficient Pb enrichment factor Pb transfer coefficient
YHY9 15.24 0.05 0.55 0.14
CY33 11.43 0.06 0.48 0.30
YZY2 3.97 0.13 1.00 0.06
HY6 13.45 0.07 0.38 0.38
CY18 11.83 0.09 0.72 0.04
DZ5 12.45 0.05 0.82 0.10
CYZ61 12.45 0.08 0.88 0.10
HY3 6.73 0.13 0.28 0.12
HYS 7.20 0.08 1.14 0.06

R4 ITMMHRREARSSERBAISE, RREEXM

Tab.4 The correlation between root morphology and Cd/Pb content, accumulation in nine rape varieties

b I #B/(mg-kg™") aboveground part

T #8/(mg-kg ') underground part

RAELE _ — = —
oot morphology A WEBE ok WEBE e R WaE  WERE
Cd content  Cd accumulation  Pb content  Pb accumulation  Cd content Cd accumulation  Pb content  Pb accumulation
i 0.228 0.149 =0.111 0.207 0.209 0.112 -0.009 -0.077
root length
FRF A
0.012 0.123 —0.288 0.039 0.039 0.264 0.134 0.037
root surface area
1

TR 0.010 0.229 0.188 0.361" —-0.038 0.152 0.065 —0.043
root volume
RIH o "

o~ 0.715 0.014 0.176 0.182 0.534 —-0.013 0.067 -0.172

root tips number
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