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Abstract: With pot cultivation method, the morphological and physiological characters of different broomcorn millet
cultivars at seedling stage were studied under controlled water conditions. The results showed that: (1) Under mild water
stress, the morphological parameters of Longmi 4, 5283 Huang and Jinshu 7 such as plant height, leaf area, total root
length and total root volume were changed little compared with the control treatment, but they were influenced significant-
ly under severe stress. The values of these parameters of the three tested cultivars tended to decrease with the intensifica-
tion of water stress, in which, the decrease rate of Jinshu 7 was lower than that of Longmi 4 and 5283 Huang. (2) As for
the active oxygen scavenging system and osmolytes, the activity of SOD and POD, and the content of proline and soluable
sugar in the tested cultivars wholly tended to increase with the intensification of water stress. The increase rate of the cul-
tivars was ranked as: Longmi 4 > 5283 Huang > Jinshu 7. The activity of SOD and the content of proline and soluable
sugar in the three cultivars under water stress conditions differed significantly with those under the control. The activity of
POD in 5283 Huang and Jinshu 7 under moderate and severe water stress differed significantly with that under the con-
trol. (3) The chlorophyll content, relative leaf water content and net photosynthetic rate of the three cultivars wholly
tended to decrease with the intensification of water stress, in which Jinshu 7 was affected with the largest degree. The

values of these parameters under severe stress differed significantly with those under the control . (4) The root activity of
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Jinshu 7 was influenced remarkably by water stress, and its membrance permeabilitity and MDA content increased large-

ly, so it was injured seriously and its drought-resistant ability was poor, while the drought-resistant ability of Longmi 4

was relatively strong.

Keywords : broomcorn millet; drought stress; morphological character; physiological character; synthetic evaluation
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Table 1  Effect of water stress on plant height and leaf area of

three broomcorn millet cultivars at seedling stage

i hby BR& /cm HH R/ cm?
Caltivar Treatment Plant height Leaf area
%t 8 CK 34.43+1.02A  33.97+0.32A
)
2R 32.63+1.04A  31.19+0.33B
Mild stress
B 45
. 938
Longmi 4 i B8 28.23 + 6.62B 30.32 +0.54BC
Moderate stress
38
B 27.5+0.36B 28.98 + 0.80C
Severe stress
Xt H CK 33.03 + 1.96A 28.61+0.15A
)
gfg%k 31.8+4.33AB  26.26+0.02B
Mild stress
5283 # R~
5283 Huang = 28 +3.43AB 24.85+0.068
Moderate stress
]
HEE 26.1+0.13B 22.59 +1.59C
Severe stress
Xt B CK 31.63 +1.22A 27.8+0.14A
B
2R 28.3+0.82AB  25.16+0.07B
Mild stress
TET15
:nsh o B a8
Jinshu 7 25.1+2.14BC  23.72+0.602B
Moderate stress
3l
B 22+3.79C 19.98 +0.45C

Severe stress

ERPEERIRUENTFHERR AL, EM SAS K
One - way ANOVA 7+#7. FRER 0.01 KFERBEY, 85 HE
GMFRHAZERTERREREEKT, FERRAERTERE
BEAF. FH.

Note : The data in the table denote the average values + SD analyzed by

One — way ANOVA in SAS. The different capital letters show significance at

P =0.01 level. Hereinafter the same.
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Table 2  Effect of water stress on root growth of broomcorn millet at seedling stage
e o Bk RE MRERmR SRR W
Cultivar Treatment Total root }.{oot Total root suzrface Total moz3 Root/.shoo!
length/cm weight/g area/cm volume/ cm ratio
%t CK 351.23+27.4A  0.754+0.003A  93.72+24.17A  1.83+0.033A 0.186 + 0.003B
B BE 4 2 RERE Mild stress 344.27+75.7A  0.716+0.002A  89.32+ 86.4A 1.38 + 0.039B 0.229 + 0.007AB
Longmi 4 P Moderate stress 338.27+56.3B  0.581+0.036AB 83.17+14.4AB  0.97+0.015C 0.267 + 0.008B
EE MO Severe stress 324.14+65.6C  0.545+0.015B  75.65+0.53B 0.83 +0.004C 0.309 + 0.008A
%t B CK 339.64 +61.7A  0.740+0.013A  92.19+13.57A  1.51+0.19A 0.172 +0.003B
5283 % BEMIA Mild stress 323.68+31.4A  0.653+0.003AB 86.53+11.92A  1.09+0.01B 0.223 + 0.006AB
5283 Huang  sh il Moderate stress 284.11+48.3B  0.532+0.01B  82.65+5.03AB  0.83+0.036B  0.253+0.013A
BB Severe stress 221.04+19.3B  0.497+0.014B  74.85+9.23B 0.49 +0.029C 0.279 +0.007A
%t B8 CK 309.86+14.94  0.698+0.059A  85.20+35.32A  1.4+0.013A 0.176 + 0.001AB
BRTE B Mild stress 266.58 +37.6AB  0.686+0.005A  75.17+9.31B 0.89 + 0.004B 0.220 + 0.002AB
Jinshu 7 41 BE BB Moderate stress 192.81+27.2B  0.561+0.009AB  64.10+25.92C  0.36+0.0168  0.248 + 0.007A
HEMIE Severe stress 154.20 +10.54B  0.509+0.004B  57.03+12.57D  0.26+0.014C 0.273 + 0.004A
®3 AoBEXETFEHEHAFTREZANBEASYRENOER
Table 3 Effect of water stress on active oxygen scavenging system and osmolyte in broomcorn millet at seedling stage
N . SOD ?ﬁf& POD ?&tt mERE _ ABRHEESRE
Cultivar Treatment SOD iicthlEy POD_ acnv.nyi Content of }_)rohne Content of soluble
/(U-g™ k") /(Urg ' *min™!) /(mg-g™") ugar/ %
xt B CcK 252.98 + 14.26D 797 +3.77B 25.6+0.22D 3.79+0.04C
B HE 4 B 2 HEME Mild stress 295.93 +18.33C 960 + 10.44B 49.9+0.21C 5.6+0.039C
Longmi 4 H B8 Moderate stress 319.4 +12.88B 1185 + 6.08A 65.7+0.27B 7.0+0.07B
FEHEMA Severe stress 344,18 + 4.54A 1479 + 24.23A 79.0+0.37A 8.07 + 0.46A
%t B8 CK 238.40 + 3.55D 691 + 16.03B 22.2+0.22C 4.04 +0.06C
5283 & BIEMIA Mild stress 270.01 + 6.90C 875 + 15.90B 43.6+0.09C 5.93 +0.047C
5283 Huang §1 EEB B Moderate stress 318.96 + 3.33B 1113 + 13.91A 56.4 +0.06B 6.85+0.005B
HEMIE Severe stress 319.92 + 6.49A 1260 + 2.38A 66.4+0.09A 7.53+0.12A
%t B CK 230.78 + 36.33D 654 +3.4B 18.9+0.10C 5.71+0.036C
TS BEMIE Mid stress 265.36 + 19.59C 768 +9.47B 22.5+0.18B 6.44 + 0.666C
Jinshu 7 th BEMH3E Moderate stress 312.71+12.13B 1006 + 13.85A 31.3+0.03A 7.27+0.169B
FEHEME Severe stress 305.86 + 7.14A 1144 + 18.11A 44.6+0.21A 7.83+0.138A
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Table 4 Effect of water stress on photosynthetic pigments, photosynthetic rate and

leaf relative water content in broomcorn millet at seedling stage

o5 e, M4 # M E AR N A K B ?%J%é‘ifai
Cultivar Treatment Chloropllyll Leaf relative water Photosynth(_-:uc r:ate
/(mg-g™") content/ % /(pmol*m™2+s71)

%18 CK 1.65+0.09A 0.93+0.07A 23.81+0.15A

BEEE 4 5 B BMA Mild stress 1.58+0.17A 0.91+0.01A 23.50 + 0.03A

Longmi 4 F 3 38 Moderate stress 1.35+0.005B 0.86 +0.08B 22.74 +0.02B

EHEWA Severe stress 1.03+0.067B 0.80 +0.02B 21.37 +0.001C

Xt IR CK 1.62+0.073A 0.91+0.04A 22.99+0.001A

5283 % BEE Mild stress 1.32+0.14A 0.86 + 0.06A 22.81+0.013A

5283 Huang o B BB Moderate stress 1.13+0.03B 0.81+0.08B 22.69 +0.003A

FFEH A Severe stress 0.99+0.009B 0.77+0.01B 21.41+0.12B

%t B8 CK 1.58 +0.023A 0.89+0.07A 22.13+0.117A

ey NN B BE Mild stress 1.45+0.15A 0.76 + 0.02A 22.03 +0.144A

Jinshu 7 B 38 Moderate stress 1.09 +0.008B 0.72+0.02B 21.27+0.017B

EEMIE Severe stress 0.85+0.016B 0.65+0.02B 21.18 +0.053B

2.5 AOMEMNBEFHBARRETHAMARBKREN

% i

MR 5 A, BT R M8 51 Y B A AR
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HIBRE R G B R R B R R ) BRI
SrHT AT AE th MDA B4 LA S R E AR L, 5
XTHARE 3 MET M MEHFLE FEREE M

EXKSBARME,RE 4 SERPEMEMERE
Jipi8 B ) MDA & B2 AHN X BT 1.14 £5,1.256%,
1.27 65, BR 71 SERPEREHAMNK MDA S &£
FARE X B0 1.23 £%,1.30 £5%,1.34 15,5283 HER
FEEMER K MDA &2 2 MM X RM 1. 12 £,
1.2465,1 .31 5, AR KT ETERTSHK
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Table 5 Effect of water stress on root activity and membrance permeabilitity in broomcorn millet

a8 wm MDA & & wEE RAED
Cultivar Treatment MDA conu_ent Membrance permeability Root activity
/(mmol-g™") /% /pgrg™"*h ")

%t #8 CK 2.00+0.069C 0.12 +0.002C 74.52 + 4.96A
B BE 4 & B EERE Mild stress 2.28+0.11BC 0.15+0.001C 67.53 + 1.27AB
Longmi 4 FEE i Moderate stress 3.66+0.57AB 0.21+0.01B 57.29 + 5.45BC
HE M Severe stress 4.10+0.08A 0.27 +0.002A 51.27 +6.10C

%t CK 2.29+0.13B 0.15+6.71B 72.38+3.81A

5283 % BEMIE Mild stress 2.56 +0.79AB 0.17 + 1.55B 65.62 + 8.23B
5283 Huang s R A Moderate stress 3.17+0.02A 0.21+2.68AB 56.13 + 4.02C
HEMIE Severe stress 4.15+0.29A 0.26 +4.37A 49.52 +11.84D
*f B CK 2.31+0.90B 0.14+1.36C 70.16 + 45.43A
TETE FEEE Mild stress 2.86+0.71AB 0.18+7.23C 68.43 + 11.15A
Jinshu 7 #1 B A Moderate stress 3.71+0.015A 0.21+1.1B 63.45 +3.65B
HHEHME Severe stress 4.97 +1.06A 0.23+7.39A 55.02 +0.84C

KA B XHAR B 1R BRI R, 7 P K
SR E AR 3 RS RALEREE,
H &AL BEE K s, 3 s AR AR TS
HETHRESR BETEMETER T SHRAE

NI TR R, K 31.2% , B HIT B 8 /18055,
BERE 4 SHIRARE NN THEEER/N, N 21.6%,
FUHPTR RSB, 5283 HIKZ o
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