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Introduction

Maize (Zea mays L.) iIs one of the major crops in the world and is highly sensitive to low temperature due to its tropical é_é_g«
origin. Chilling may particularly affect maize during early seedling growth by altering physiological processes including [
photosynthesis and cell wall properties, leading to biomass reduction. Changes Iin photosynthetic and cell wall g—~<§~(§3£4ém
metabolisms were investigated during a long chilling exposure in a low-lignin maize mutant, brown midrib3 (bm3), Which el i
contains a null-mutation In the gene encoding caffeic acid O-methyltransferase (COMT). Wild-type F2 plants and the Pl
near-isogenic F2bm3 mutant were grown during 60 days with a day/night temperature regime of 15°C/11°C In a [HRSVEES St Salike
greenhouse. Photosynthetic pigments, cell wall sugars, lignin, cell wall bound hydroxycinnamic acids (HCA) contents NN N
were determined when the 4th leaf had fully emerged. 3 ) b
Does COMT mutation compensate or increase deleterious chilling effects on growth or development ? st m‘*
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Chlorophyll and zeaxanthin pigments are more abundant in F2bm3 Chilling effects on plant growth and biomass in the lignin maize deficient mutant F2bm3 and the
than in F2 under chilling exposure normal F2 line. (A) Phgntoype of F2 and F2pm3 after 45 days of chilling stress. (B) Plant h_elgh_t under
ambient growth condition (black bar) and chilling stress (grey bar). (C) The average of aerial biomass
o | : - : : : o o
Some photosynthetic pigments content in F2 and F2bm3 leaves (Dry Weight) after 45 days of chilling stress with a day/night temperature regime of 15°C/11°C.
Data are means £SD (n=8). Differences were statistically analyzed using Student’s t-test. Letters denote differences at P<0.05, a
25°C/22°C 15°C/11°C 25°C/[22°C 15°C/11°C between F2 and F2bm3 at 25°C/22°C, b between F2 and F2bm3 at 15°C/11°C, c and d between temperatures for each genotype.
Pigment F2 F2bm3
SD SD SD SD
Chilling changes the cell wall sugars composition in both F2 and
Chla (umol.g-'FW) 277 + 0.19 p 247 + 013 p 623+ 0.12 3 595+ 0.16 a Eobm3 |
Chib (umol.g'FW) 078 + 0.11b 0.74 + 0.12b 093+ 0.05a 0.67 + 0.10b ms lines
Chla+b (umol.g*Fw) 355+ 0.30b 321+ 013b 716 + 014 a 662 + 0.22a (A) (B)
Chl a/b 358+ 0.29c 341 £+ 0.73c 6.72 £+ 0.38Db 9.04 £+ 1.19a
2007 W 25°C/22°C m15°C/11°C B 25°C/22°C m15°C/11°C
Zeaxanthin (pmol_g'lFW) 0.003 £ 0.000 c 0.015 + 0.002 b 0.002 + 0.001 c 0.070 £ 0.001 a s 10 -
= 40.0 -
Carotenoid /Chl a+b 0.56 + 0.05 a 0.60 + 0.10 a 0.25 + 0.02b 0.24 + 0.020b = Z o8-
g 30.0 H b g
Data are means xSD (n=16). Differences were statistically analyzed using Student’s t-test. Different letters indicate § znj 0.6 -
significant differences between groups (P < 0.05). s Y] c 5
— 100 | g:» 0.4 -
Chilling increases hydroxycinnamic acids in F2bm3 o0 - — =
_ ] o F2 F2bm3
Cell wall hydroxycinnamates content in F2 and F2bm3 leaves (A) Cellulose and (B) (1—3),(1—4)-B-D-glucan content in F2 and F2bm3 leaves under ambient
S L5110 Jor /2o s/ 100 temperature (black bar) and chilling (grey bar).
Genotype F2 F2bm3 Data are means +SD (n=16). Differences were statistically analyzed using Student’s t-test. Letters denote differences at P<0.05,
3 SD SD SD SD a between F2 and F2bm3 with a day/night temperature regime oft 25°C/22°C, b between F2 and F2bm3 with a day/night
FA (Ester) (mg.g~ DW) 0.13 + 0.07 b 0.36 + 0.09 a 024 + 013 b 041 + 0.05 a temperature regime oft 15°C/11°C, ¢ and d between temperatures for each genotype.
FA ester /Ara 9.63 + 5.86 a 12.89 + 147 a 15.18 + 853 a 1493 + 0.84 a
FA (Ether) (mg.g™* DW) 0.14 + 0.05 b 0.13 + 0.04 b 0.18 + 0.02 b 0.28 + 0.08 a _ _
TOTAL FA (mg.g™ DW) 027 + 012 b 049 + 0.08 b 041 + 013 b 070 + 010 a Non-cellulosic sugars content in F2 and F2bm3 leaves
CA (Est 1 pw 0.66 + 0.09 0.36 + 0.03 b 0.34 + 0.06 b 0.40 + 0.08 b 25°Cl22°C LSPCAITC 25°Cl22C 1SPCiLI"C
pCA (Ester) (mg.g_1 ) 66 =+ 0.09 a .36 = 0. 34 = 0. 40 £ 0. Genotype £o E2bm3
pCA (Ether) (mg.g™ DW) 0.48 + 0.06 a 0.25 + 0.15 b 0.26 + 0.03 b 0.23 + 0.06 b
-1
TOTAL pCA (mg.g™' DW) 1.14 + 011 a 0.60 + 0.37 b 0.60 + 0.08 b 0.63 + 0.13 b Polysaccharide % mole  SD % mole  SD % mole  SD % mole  SD
TOTAL FA + pCA (mg.g™* DW) 143 + 0.21 a 1.09 + 0.45 b 1.02 + 021 b 132 + 0.23 a Rha 0.73 + 0.24 a 077 + 0.32 a 0.71 + 0.07 a 0.76 + 043 a
0CA/FA 488 + 245 a 118 + 059 b 160 + 065 b 092 + 028 b Ara 14.68 £ 355 b 27.35 = 430 a 15.77 £ 1.09 b 2767 = 3.7/78 a
_ o _ _ Gal 284 + 113 b 427 + 1.28 a 3.15 + 0.54 b 408 + 1.02 a
Data are means £SD (n=16). Differences were statistically analyzed using Student’s t-test. Different Glc 1200 + 3.79 a 1450 + 259 a 1094 + 323 a 1365 + 250 a
letters indicate significant differences between groups (P < 0.05). ferulic acid (FA), p-coumaric acid GalUA 5929 1+ 046 a 307 + 095 a 564 + 047 a 585 + 088 a
(PCA), arabinose (Ara). GIcUA 131 + 0.20 a 142 + 040 a 121 + 021 a 1.39 + 039 a
Xyl 66.23 = 7.57 a 48.62 + 709 b 65.57 =+ 3.90 a 4958 + 718 b
Ch'_”mg does pot ?hange lignin (_:O”_tent but H-re_5|dues Increases Ara + Xyl 80.91 + 4.88 a 75.97 + 477 a 81.34 + 371 a 7725 + 467 a
while a reduction in S- and G-units is observed in F2bm3 Ara/ Xyl 0.23 + 0.08 b 058 + 017 a 0.24 + 0.03 b 057 * 0.3 a

Data are means +SD (n=16). Differences were statistically analyzed using Student’s t-test. Different letters
indicate significant differences between groups (P < 0.05). Rhamnose (Rha), arabinose (Ara), galactose

W25°Ci22°C m15°C/11°C (Gal), glucose (Glc), galacturonic acid (GalUA), glucuronic acid (GIcUA), Xylose (Xyl).
25.0 -
s 200 - b Lignin content using acetylbromide method Conclusion
(a)
2 Data are means £SD (n=16). Differences were statistically analyzed
P using Student's t-test. Letters denote differences at P<0.05, a : : : -
S between F2 and F2bm3 with a day/night temperature regime of The Increase In arabinose substitution
E 25°C/22°C, b between F2 and F2bm3 with a day/night temperature on the xylan backbone and the _
R regime of 15°C/11°C, ¢ and d between temperatures for each bund £ HCA in the F2bm3 tant L ST
genotype. Black columns represents the experiment under ambient B LT UL S [T i .
00 | temperature condition and grey columns under chilling exposure. could reinforce the cell wall and
F2 F2bm3 . . . p —» UDP-D-Glc
maintain the hydration status of the cell o
T . . . . wall during chilling. T eaantin
Identification of H, S and G phenylpropanoid units (%) by thioacydolysis in F2 and gco, 00 e
| Calvin } P ™ ell Wa
F2bm3 leaves. The reduction in G-residues in F2bm3 i GAX
25°C/22°C 15°C/11°C 25°C/22°C 15°C/11°C may be due to a greater demand in o | Signin* s
. ) FA— pCA
Genotype k2 Genotype F2bms3 ferulic acids as photoprotectant under Chioroplast oo SO |
SD SD SD SD chillin £ e ; G,le— FA
H 700 + 0.06 200 + 0.3 H 000 + 0.00 1400 + 0.03 g. R \Cra SR FA— pCA
G 64.00 + 0.12 59.00 + 0.02 G 82.00 + 0.13 73.00 = 0.07 utr;creasie + Antioxidant Hiignine  F2
S 29.00 + 0.06 39.00 + 0.04 S 1800 + 0.13 1300 + 0.04 Therefore, the F2bm3 displays Steady ? GAX e

A: L-Arabinose; GAX: Glucuronoarabinoxylan; FA: Ferulic acid; pCA: p- F'f\_ I0|CA

photosynthesis and cell wall traits that
might be useful to cope with early Coumaric acid Gelignin*  F2bm3> F2

*: lignin is generally considered as a mixture of all three units but to show
I the variations of lignin units observed between genotypes, we separated
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