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Effects of broadcasting density and seedling strengthen agent on
physiological characteristics of rice seedling

PAN Shenggang', WEN Xiangcheng' , TIAN Hua'?, CHEN Yipei',
MO Zhaowen', DUAN Meiyang'*, TANG Xiangru'~
(1 College of Agriculture, South China Agricultural University, Guangzhou 510642, China; 2 Scientific Observing and
Experimental Station of Crop Cultivation in South China, Ministry of Agriculture, P. R. China, Guangzhou 510642, China)

Abstract ; [ Objective ] Effects of broadcasting density and seedling strengthen agent on physiological char-
acteristics of rice seedling were studied. [ Method] By conventional dry nursery using an aromatic rice
cultivar Nongxiangl8 as material, four broadcasting densities , which were 30, 60, 90, 120 g - plate ',
respectively, were designed ,and whether seedling strengthen agent was applied or not. [ Result and con-
clusion] The results showed that leaf area and rice seedling dry mass(leaf dry mass, stem dry mass, root
dry mass and dry mass per height) significantly decreased with the increase of broadcasting density when
broadcasting density was in the range of 30 —120 g - plate ~'. The values of leaf area and rice seedling dry
mass (leaf dry mass, stem dry mass, root dry mass and dry mass per height) were higher in the broad-
casting density of 30 g - plate ' than those of other treatments whether seedling strengthen agent was ap-
plied or not. Compared with the treatment of no seedling strengthen agent, the seedling strengthen agent
could increase SPAD value, leaf area, rice seedling dry mass (leaf dry mass, stem dry mass, root dry
mass and dry mass per height) and specific leaf mass. And superficial area, average diameter and vol-
ume of roots remarkably increased. Furthermore, the activities of superoxide dismutase (SOD) and per-
oxidase (POD) of rice seedling significantly increased, too. However, the plant height and malondialde-

hyde (MDA) concentration of rice seedling remarkably decreased. Principal component analysis showed
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that stronger stem (heavier stem dry mass, bigger width of stem and dry mass per height) and bigger val-

ue of root to shoot and heavier leaf dry mass may be considered as better rice seedling qualities rapidly

and accurately at the growth stage of rice seedling.

Key words : broadcasting density; seedling strengthen agent; physiological characteristic; aromatic rice
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Tab.1 Effects of different treatments on morphological traits of rice seedling

s WL oD P TR s Hoo
(57" BR/em®  (mgeem™)  HEF/em (mg-em?)
Xif 1R 30 24.27a 25.78b 865.37a 122.37a 23.67a 1.70a
60 24.04a 25.14b 647.50b 87.61b 17.00b 1.94a
90 23.93a 28.08a 530.57b 60.50b 15.00b 1.45a
120 24.71a 29.25a 491.27b 70.02b 17.33b 1.73a
SEIE 24.24A 27.06B 633.68B 85.13B 18.25B 1.71b
H AR5 30 12.97b 34.22a 1 233.13a 257.78a 29.67a 1.77b
60 11.83b 35.51a 920. 18b 259.97a 23.33b 2.13a
90 20.58a 35.42a 705.30 ¢ 140. 67b 19.67b 2.89a
120 18.41a 36.73a 735.25 ¢ 142.34b 21.00b 2.62a
SEIE 15.95B 35.47A 898.47A 200. 19A 23.42A 2.35a

1) RV &5 )5 AR R A 2R R 4 A 25 X A ROR B AL 2R3 ), LR A — MR R DB FHEAE, 5 5 K7 4£0.01,

0.05 &K-F £ F R EZ(Duncan’s 3% ).

2.2 FELEMRETHRENZIE

MF 2 FTLUE 503 i B dm 25 B AIG T Bk
PR 2R B ARR A T B TG 7 it
B, 202 30 ¢ - 4 A FEA B T 258
B AR T R, o E AR B i 1,02,
0.88.1.09.0.44 1.86.,1.08 2.94 , 0.64 g, #EFha /i

Jg120 g - B ARG ZEE i BT TR DA SR e
FCf /I s FERE ARG B 175 DL, 38 - b 12
BRARR 1 BB A AREE LE . 5 AN RIR] O IR ) R LG, 1
BRI 0 T R R R b R
Z T, EX R AR H A AN

®2 FAELEMBRETUREENZE

Tab.2 Effects of different treatments on dry material mass of rice seedling

b i e M %
(g- ) Vil B i3 R
X 30 1.48a 1.49a 2.97a 0.72a 24.33a
60 1.20a 0.87b 2.06a 0.45ab 22.32a
90 0.79b 0. 66b 1.45b 0.32b 22.70a
120 0.62b 0.51b 1.13b 0.25b 22.12a
SEE(E 1.02b 0.88b 1.90b 0.44b 22.87a
5] 30 2. 16a 1.19a 3.35a 0.76a 22.82a
60 1.86b 1.17a 3.03a 0.88a 29.27a
90 1.70b 1.05a 2.75b 0.52b 18.91b
120 1.73b 0.89b 2.62b 0.41b 16.41b
SEI(E 1.86a 1.08a 2.94a 0.64a 21.85a

D) & FHREHHE 100 4t AP KBS, MRALERRBFEEZ AR RRLEFHEZE, LEH—AHE DB F

% & T4 0.05 KF £ FREF (Duncan’s i%).
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Tab.3 Effects of different treatments on root traits of rice

R4 TELEXBRERPIEEBEEOZ N

Tab.4 Effects of different treatments on protective enzyme

seedling activities of rice seedling

i HREE, MRk, WRAEXK EHEHAE BER b R, POD/ S0D/ MDA/
(g-#") eom  [Ef/em’  cem em’ (g-#") (U-g™") (U-g™")  (pmol - g™")

Xt FR 30 4387.79a 605.28a  0.438a 6.70a Xif He 30 93.24a 376.39a 5.93b

60 3638.70b 342.46b  0.299h 2.57b 60 72.31b 383.78a 5.36b

90 3304.24b 398.01b  0.384b 3.91b 90 69.60b 260.79b 5.68b

120 2197.03¢ 217.12¢  0.317b 1.72¢ 120 67.11b 211.72b 7.13a

M 3381.94a 390.72b  0.359B  3.73b SR 75.57b 308.17h 6.03a

R 30 3325.94a 645.84a  0.619a 10.07a i il 30 131.13a 399.92a 3.85h

60 2126.23b 328.95b  0.497b 4.16b 60 103.42b 391.51a 3.79b

90 2933.39b 493.16b  0.497b 5.65b 90 103. 16b 380.09a 4.82a

120 1353.30c 245.06c  0.580b 3.55¢ 120 81.42¢ 373.70a 4.52a

SERE 2434.72b 428.25a 0.548A 5.86a S 104.78a 386.31a 4.25b
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Tab.5 Principal component analysis of outer morphology parameters
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