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The Effect of Naphthalene on Growth and Physiology of Oryza sativa cv. Matsumae and Residues of Nap
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Abstract: The effects of Naphthalene(Nap ), one of Polycyclic Aromatic Hydrocarbons(PAHs ), on the growth and physiological characteris—
tics of rice( Oryza sativa cv. Matsumae ) as well as the residue of Nap in the soil at maturity were determined by comparing several morpholog—
ical, physiological, biochemical indices of rice at three growth stages, and amounts of Nap in the soil, roots, seeds respectively among five dif—
ferent concentration of Nap stresses. The results showed that, 1) when the concentration of Nap was lower than 20 mg-kg™, the growth of stem
diameter, stem height and plant height were promoted, but these growth were significantly inhibited under higher concentrations of Nap. 2
Nap stress seriously impacted on the proline content and protein metabolism at seedling stage, followed by tillering stage and jointing stage.
Malondialdehyde( MDA ) content of plants growing under Nap stresses were significantly higher than those of plants growing without Nap at
seedling stage, indicating the occurrence of lipid eroxidation at this stage. At jointing stage, rice growed new organs, with weak resistance, per—
oxidation resulting from Nap stress was more than the tolerance range of rice,and make a significant reduction in superoxide dismutase(SOD)
activity. @Within the range of the conducted concentration of Nap, there were different trends of the changes of chlorophyll content and the
photosynthesis rate of leaf at seedling stage and tillering stage, with less than 5% variation compared to the control, This insignificant effect

of the Nap on the photosynthesis of Oryza sativa cv. Matsumae showed that a certain mechanism might exist to help rice to resist the Nap
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stress. @a growth period, maximum residue of Nap was found in seeds, then in the roots. The residues of the Nap in the polluted soil were

similar to that of the control soil. However, increased Nap residues of the seeds and roots were found in stressed rice plants, which increased

gradually at first, then decreased,with maximal 0.37 and 4.27 times(at 20 mg-kg™ treatment) than the control, respectively.
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Table 2 Effect of Nap on growth of Matsumae seedings
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0 2.1320.32 100.00% 5.100.93 100.00% 18.67+3.23 100.00%
10 221025 103.76% 6.52+0.95% 127.84% 23.25+2.64* 124.55%
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40 2.0620.27 96.71% 4.62+0.37 90.59% 17.441.46* 93.41%
80 1.23+0.25%%* 57.75% 4.27+0.19 83.73% 16.13+0.92% 86.40%
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Figure 1 Effect of Nap on proline content of Matsumae leaves
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Figure 2 Effect of Nap on protein content of Matsumae leaves
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Figure 3 Effect of Nap on the activity of SOD of Matsumae leaves
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Figure 4 Effect of Nap on MDA content of Matsumae leaves
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Figure 5 Effect of Nap on chlorophyll content of Matsumae leaves
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Figure 6 Effect of Nap on rate of photosynthesis of Matsumae leaves

2.7 EHIKE

PRI 2 3055 5% (PAHSs ), bR T /2 il
WA By 5 WA, KR AR ok B 28R oK A L A R 5
I AE AT LA BE 3 s 1) e T RS A A L
Yy, AEIHIAR AT LABOK A 36 h B PAHS , Jf a1l
LUK ER AL S e R B M b33 o Briggs S5 KA DL
ARV Z BT AP S R PR RE (—
FBEHTIZAR 5 P TE S =K 0 BE ZR KX ogK,, 7R )
DIAHSG , AHLIS G RE R HE AR PR NARR AR B IR
P TS BE-/K T e R K logK.,, fEAE 0.5~3 Z[H]
(A5 L 75 e ) d5e 2 WO ) W AR TG A AR T 5 i
logK.,, R T 3 BB K MEA ML ¥ 5 BAE PR



5 28 45 10 ] AR

B ¥ 4 2003

SiR UM R T HE L 32 i R R AN 5 B BRI TR RY
AHALEPIRIFE logK,, (E/NT 0.3, A5 SRR
Bkl = Sl A AR 2R logK,, ik 4228,
Je— PRI EA LTS 9, 3 T LR IR N 120 e )
WP TR PR LT RS R B AR 2R
REAS (LIt T A My A KA S A LTS e Wi
TR NS I 2500, A LS Qe+
(1 BB 2 AR SRR . I, itk — 2 T
fAE T L P 2T R, DL IIERS
ARG KR — M RIAZ G IE T 2R 3 KA
HREERHIF 5 5

HilE 7 alE L, AT RS 4 DA MAERZ
Ja, RIS R A 2 A e 0 IR P T R 3 22
S, 25T E L 2 e R SR W ) R i TR A AR
F W E 3 Bl D42 2 AR EL. Yoshiomi 55
K EARMR R BEE IR BUE YR K S PR AR,
Liste S5 BL, O Bl [ RS AR MR RE A E 175 2

3 PR AR A0 A I A A 25 SR, U BARA I K
T RERE At LI ZE AR A
3001
No #P<0.05 **P<0.01
250+ 010 mg-kg™ o
To0 B 20 mg-kg™! % s
fﬁ 200y |:|40mg'l<g’1 g-l- s
5 150 Bsomeke! L = I
i;f 100} = 2
# Z =07
50 Z = Z
N E AN B
0 , , =
A3 MR ¥

7 MBIKE N ERBPEREELE.
KFERABFNFDF P A95% BB
Figure 7 Residue of Nap in the soil, root and seed of

Matsumae, respectively
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