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Abstract: [ Objective | Due to the influence of soil acidification, the soil available phosphorus (P)in the
main sugarcane producing areas is generally deficient in the subtropical zone as Guangxi province.Exploring the
genotypic differences in the morphology and distribution characteristics of sugarcane roots and their relation-
ship with phosphorus (P)absorption could provide a theoretical basis for improving the genetic traits of phospho-
rus efficiency in sugarcane from the aspects of root architecture.[ Method ] A P—efficient genotype ROC22(RO)
and two P—inefficient genotypes C0285(CO)and Phil72-445(PH ) were used as plant materials, and the low P
(LP) and normal P(NP)were set as the two treatments.The differences of growth and P absorption of different
genotypes were compared through hydroponic and soil culture experiments.The relationship between root mor-
phology and spatial distribution with efficient P absorption was explored through hydroponics and root dynamic
observation.[ Result | The relative biomass and relative P accumulation of RO were 54% and 131% higher than
those of CO, and 166% and 320% higher than those of PH under hydroponic condition, while those of RO were
97% and 50% higher than those of CO, and 232% and 96% higher than those of PH under soil culture condi-
tion. All root morphology parameters of CO and PH were decreased under the LP treatment, while the specific
root length, root surface area, root volume and root tip numbers of RO were increased significantly , which were
182%, 234%, 296% and 143% higher than those of the NP treatment, respectively. The root length density
(RLD) of CO and PH in the shallow layer (0-25 c¢m) increased or decreased slightly under the LP treatment,
and the RLD ratio of CO and PH in the shallow layer were lower(42%-44% ) , compared with the NP treatment.
The RLD of RO in the shallow layer increased, and the RLD ratio of RO in the shallow layer was higher(51%).
The results of correlation analysis showed that the key indexes affecting sugarcane growth and P absorption un-
der low phosphorus conditions were specific root length and superficial root length density.[ Conclusion | The re-
sponse to low P stress were enhanced in the P—efficient sugarcane genotype by promoting the growth of lateral
roots to increase the number, surface area and volume of unit root, and by adjusting the spatial distribution to in-
crease the root density and ratio in shallow soil, thereby augmenting the contact range between root and soil P,
and absorbing more P from topsoil.

Keywords: sugarcane; low phosphorus stress; efficient phosphorus absorption; root morphology; root

distribution
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Fig.4 Root spatial distribution of CO,PH and RO under NP and LP treatments
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Fig.5 Spatiotemporal variation of layered root length density among CO,PH and RO under NP(A)and LP(B)treatments
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Tab.1 Correlation between the indexes of root morphology and distribution
and the indexes of sugarcane growth and P nutrition
Ef=g HAR A=W 1% AR BERR R /%
Indexes Relative biomass Relative P accumulation
AR/ (em- ¢ root) Specific root length 0.81* 0.80*
LEAR T FR/ (em’ - ¢ root) Specific root surface area 0.62 0.82%
FEARMRAL/ (em®+ ¢™' root) Specific root volume 0.53 0.40
FEARAR%L/(1- ¢ root) Specific root tip numbers 0.70 0.71*
AR 4> 32 %0/ (1- 7" root) Specific root fork numbers 0.69 0.69
AR AE XA/ (1+ g7 root) Specific root crossing numbers 0.39 0.70
HZMRAK B/ (mm - cm™) Shallow root length density 0.72% 0.88*
HRIZMRI G /% Shallow root length density ratio 0.77* 0.66

FESHFIR 2 MR bR Z AT 3 A DG (P<0.05) .

Asterisks * indicate significant correlation (P<0.05)between the two indexes.
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RO Ry , MHOC R EGK 0.81, S, AHXF B AR R & 5 I 25 1R B9 FUARC | FUAR T AR L LU AR JHCRN
TRJZ MR B 52 B 3 TR A O, P 5 TR R AR T B R S P di vy, A S R BK 21 0,88, 45 FEAR I AU AH G
FARA L] 0.800 HAFE R AR, FUA AR JZAR K BEAR 5 AR A ) B AR Tl A R 2 35 B AR
SR, AL HERRA RIS 2 AR B R ey H AR A AN SR A SR R 3R

3 RSt

3.1 BERERVEETUREERHERHNES

T B8R HAT B R 1728 S, 7 ol ) R PN A0 A 1S D33, DR vl AR AL A B e A Y
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T RO S WA AL e 3 R TR 2
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