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Study on the Relationship between Stalk Strength Formation

and Lignin Accumulation in Maize
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(College of Agriculture, Shihezi University, Key Laboratory of Oasis Ecology Agriculture of Xinjiang Production and

Construction Corps. Shihezi, Xinjiang 832003, China)

Abstract: To explore the internal relationship between stalk qualitative trait and strength of the basal inter-
nodes in maize, this experiment selected different density-tolerant maize cultivars as materials. Random
block design was used in the experiment to comparing the basal internode characteristics and analyzing the
internal relation between lignin accumulation, enzyme activities and the rind penetration strength (RPS)
under field conditions. The results showed that: (1) the dry weight per unit length (DWUL) and diameter
of ‘XY335” was higher. The rapid formation period of stalk strength was different among different culti-
vars and was closely related to the lignin accumulation. (2) The RPS formation period for density-tolerant
cultivars was 5—7 days longer than ‘XY41’ (a cultivar with poor density tolerance). The RPS and lignin
accumulation amount were significantly higher than that of *XY41’ of 24. 9% —36. 6% and 12. 5% —
47.0% , respectively. (3) Before the tasseling stage (VT) is the key period for the rapid accumulation of
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lignin. The activities of enzymes for lignin synthesis in the V12— V15 stage were significant or extremely

significant correlated with the lignin accumulation in the tasseling stage (VT). (4) Especially in V12 sta-

ges, the lignin synthesis-related enzymes of ‘XY335’

were significantly higher than ‘XY41’, the PAL,

TAL, CAD and POD of ‘XY335” were 1. 85, 0.30, 0.11 and 0. 42 U « mg ' higher than that of ‘XY41”.

Which indicating that V12 — V15 stage was crucial for the formation of maize basal internode stalk

strength. The higher activities of enzymes in V12— V15 stage could effectively promote the rapid accumu-

lation of lignin, then improve the stalk strength, and thus enhance the lodging resistance of maize stalk.

Key words: maize; stalk strength; lignin; enzyme activity
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Fig. 1

Comparison of the rind penetration strength (RPS) formation for the 3™ internode in different maize cultivars
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Table 2 Correlation analysis between lignin accumulation in tasseling period and enzyme activities

among different growth stages in maize stalk

IR e 250 PAL 75 TAL 3% CAD i POD ¥
Trait Stﬁ § PAL activity TAL activity CAD activity POD activity
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qu) E=N
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X - V15 0. 749" 0.703" 0.663" 0.854" "
(mg+cm )
VT —0.674* —0.889** 0.663" 0.413

W Flox x 4351378 0.05 F10.01 K FEREXLS

Note: * and * * indicate significance at the 0. 05 and 0. 01 levels of probability, respectively
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