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Abstract: The effect of low light stress on root growth of two maize(Zea mays L.) cultivars, Zhengdan958
(ZD958, shade—tolerance) and Yuyu 22(YY22, shade—sensitive), were investigated under 42% photon flux density
(PFD) and 27% PFD at seeding stage. The result showed that, with low light stress increased, the root bleeding inten-
sities of two maize cultivars both decreased, while the root activity first increased and then decreased. There is a phe-
nomenon that when heavily shaded, the root activity of ZD958 was not significantly changed, but that of YY22 was
lower than its control. The increasing of low light stress induced the accumulation of reactive oxygen, subsequently
resulted in the increase of MDA and permeability of cell membrane, as well as the increase of osmoticum due to the
increased contents of proline, soluble protein and soluble carbohydrate. The antioxidative enzymes(SOD . POD
CAT.APX and GR) activities and antioxidants(AsA and GSH) contents increased gradually with the aggravation of
low light stress. But AsA/DHA ratio and GSH/GSSG ratio was gradually decreased. Under low light stress, the
change of osmotic adjustment and plasma membrane permeability of the root tip of YY22 was larger than those of
ZD958, while the change of antioxidant protective enzyme activity and antioxidant content in the root tip of ZD958
were larger than those of YY22.
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Table 1  Effect of shading on the microclimate

ik B JGHRBR il AHXS R CO M FAD = PIEAN]
Treatment [mol/(m*+s )] (C) (%) (mol/mol.) LA
Light intensity Air temperature Relative humidity CO; concentration Red to far-red ratio
PFD 100% 1216.81+31.35 a 34.60+0.43 a 66.71+0.45 b 409.0+1.41 a 1.08+0.01 a
PFD 42% 511.00+20.25 b 32.84+0.39 b 67.19+0.54 a 408.7+1.11 a 1.07£0.04 a
PFD 27% 325.05+13.38 ¢ 32.11+0.37 b 68.10£0.53 a 408.6+1.14 a 1.06£0.04 a

TE: AR/NG FRERIR 5%KF T 285 B35 1L PRD et il ik iz . R,

Note: The different letters are significantly different at the 0.05 probability level. PFD is photon flux density. The same as below.
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Fig.1 Effect of low light stress on root bleeding and root activity of two different maize genotypes
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Fig.2 Effect of low light stress on osmotic adjustment substance of two different maize genotypes
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Fig.3 Effect of low light stress on root membrane permeability and MDA content of two different maize genotypes
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TR S BT BRI N T 11.70% H1147.33% , ZD958
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Table 2 Effects of low light stress on AsA, DHA, AsA+DHA contents, and AsA/DHA ratio in maize root

i i ib W JERIPLIR I R S ARSI R SAHUR I W SRR AR A IR

Cultivar Treatment [rmol/(g+ FW)] [rmol/(g- FW)] [mol/(g- FW)] PR IER
AsA DHA AsA+DHA AsA/DHA

BE2 PFD 100% 3.0620.04 b 10.20+0.98 ¢ 13.27+0.99 ¢ 0.3020.03 a

PFD 42% 3.09+0.06 b 11.73+0.17 b 14.82+0.19 b 0.260.01 b

PFD 27% 3.8420.32 a 15.70+0.62 a 19.55+0.86 a 0.24+0.02 b

FBERO58 PFD 100% 4.15+0.13 b 10.05+0.20 ¢ 14.20+0.17 ¢ 0.41+0.02 a

PFD 42% 4.60+0.35b 12.90+0.52 b 17.50+0.78 b 0.36£0.02 b

PFD 27% 5.50+0.46 a 19.14+0.88 a 24.65+1.34 a 0.2920.01 c

2.6.2  BRMEAAR RS E RS Z A 78.27% 5 YY22 L Z (%) GSSG & & 43 i 3 m 1

3 AL, YY22 F1 ZD958 R £ 1 AY GSH
A B H K (CSH+GSSG) 2 2 il GSSG 7+ H4I bifi
5 55 6 W38 AR G4 EE T RGO, 1 GSH/GSSG E
BEAG, HAS 958 M AR fMR KT YY22, FEH R
TG R YY22 M58 ASA & 143 51 38
JNT 18.80%H139.81% ,ZD958 43 MM AN T 33.53%F1

#®3 FHMBW EHKIRE GSH.GSSG. 2 &M HAL(GSH+GSSG)& EF1 GSH/GSSG tL{E

75.87% F1 141.49% , ZD958 43 54 il T 129.54% Fli
297.97% ; YY22 H3 2 P 0 A8 It H K5 243 ol 14
T 68.38%F01128.15%,ZD958 73 i T 106.55%Fl1
245.35% ; YY22 # % GSH/GSSG 18 7 % Bk T
32.16% F1 41.39% 5 ZD958 43 5| F& MK T 41.91% F
55.24%,

sEA

Table 3 Effects of low light stress on GSH, GSSG, GSH+GSSG contents, and GSH/GSSG ratio of maize root

i A i B B2 ERINESS ) RE NN AT I H K REREN RSN W JFURL AR AL R
Cultivar Treatment [mol/(g-FW)] [mol/(g-FW)] [mol/(g-FW)] ESASIN
GSH GSSG GSH+GSSG GSH/GSSG

BE22 PFD 100% 0.278+0.027 ¢ 1.839+0.089 ¢ 2.11720.115 ¢ 0.1510.008 a

PFD 42% 0.330+0.002 b 3.234+0.218 b 3.564+0.219 b 0.102:£0.006 b

PFD 27% 0.388+0.029 a 4.441+0.416 a 4.829+0.389 a 0.088+0.015 b

FE958 PFD 100% 0.484+0.037 ¢ 1.537+0.120 ¢ 2.022+0.148 ¢ 0.31520.018 a

PFD 42% 0.647+0.051 b 3.529+0.210 b 4.175+0.250 b 0.183+0.009 b

PFD 27% 0.863+0.066 a 6.118+0.399 a 6.981+0.444 a 0.141x0.008 ¢
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