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Physiological Functions of C. microphylla Growing in Compound Soils with Coal Fly Ash
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Abstract: To provide scientific evidences for reclaimed land with coal fly ash and ecological reconstruction in mine subside zone, we
mixed soils with various amounts of coal fly ash to constitute compound soils and studied the effects of compound soils on growth and
physiological functions of C. microphylla using pot culture experiments. The results showed that: firstly, during seed germination,
the compound soils receiving less than 30% coal fly ash increased the activities of protease, diastase and respiration rate, accelerated
the decomposing of protein and starch, thus enough substance and energy were provided for the embryo” s growth and development,
resulting in seeds germination rate increasing. Secondly, during plants growth, the compound soils receiving less than 30% coal fly
ash increased the photosynthesis of plants, activities of roots, nitrate reductase activities of plants and decreased transpiration rate.
The increasing of photosynthetic rate and roots activities resulted in increase of light energy utilization, carbon accumulation and
nourishment assimilation of roots respectively, while the enhancement of nitrate reductase activity of plants brought about the ac-
celeration of nitrogen assimilation, and the decreasing transpiration rate brought on the increasing of water utilization efficiency and
water conservation. So the rate of plants’ growth was increased. Our test indicated soils mixed with coal fly ash has improved phys-
iological functions of C. microphylla seeds and plants. Our studies demonstrated that the content of coal fly ash in compound soils
amounted to 40% , seeds germination and seedlings’ growth metabolism of C. microphylla were restrained, and rates of plants’
growth and development were decreased. Therefore, it is recommended that the compound soils contained about 30% coal fly ash be
used in land reclaimed in mine subside areas.
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K7 T5 G5 o Rk B e LR B X B Ll
AT LA R B RE DC LA ROk B IR HE 5738 i PR e, O
HL T T AR R R G T AR AR SRS o A 5T F g,
IR R A B T sE R FE X, W] 2 B L 400 ~
500 hm® - a~'o & T A ARy B I FEIFUR Be DX 2 18
AR E A T A TR, WIS T —22 5, B
PRI IZ 38 T — P T2 A bl A s LR 3, 3 P
BRI S AR R IR FHOUR, W, ERR
&N EMRREY) . NS L (C. microphylla) LA
FORPUD T FR D, 2B KUE TS 2, PR+,
RS R Ay, [k, BA A 208 | #ik . &
PR AZFEGEIRM R . ASSCE2 T L3 - R S
AR/ N RS L, R AR BIRE, DR A -
YRR G TR A X, AT AR 2SO SRR 2 4K
i o

1 MR57FE

1.1 iRIe st

15635 A 58048 125 (Cinnamon soil) , WK
+ (Luvic cinnamon soil); + BEiTih i+ £ 3
pH6. 92, GHLE 7.5¢ - kg ', &% 1.51 g - kg™ ', WAL
W 7.76 mg - kg ™', HAET 140 mg - kg~ 'o BHER B
Wb &) BHEIK pHO. 5, 2% 0.02 g - kg™, %k
1. 5mg - kg™, B 26 mg - kg™ BRI K S - HER
&, HR SR 10% , 20% , 30% F 40% ) 3% -
Ky IR A, DA E R K S VEXT B /N X
JL(C. microphylla) Fi >R A NS S Mas Fr i .
1.2 RFRE

B ) — N RS LR 1.0 g - LY
HgCl B2 H B 10 min, FH B R AK MEE0 , #Fh T 2%
AR L3 - BRSO IR S R R A
T4 100 KL, FEALFEFD 4 B, EOCRIEIRAE T 25 CH;
I, B H A& AR R 1 1 ~2 em B (18
d ~20 d) W7 B & RIS | SE R . B A
BWTEEE P 26 30 d THE R R A KT,
1.3 ikl

IR e R G IR R AP S AT, BET AR 40
em WIEIEG, B2+ 9.5 kg, B3 - il kA
A R IR IR 4 F, 0 20 FE SR HUR YY) —
BN ER XS LA T, FH 1.0 g - L' ) HeCL I IR Y
10 min, ZEEKhPE)E 3 A 15 H¥&RD, 5545 50 Ki,
SHBAR, 4 20 H L, [, BAEIREE 10 BE,
A IS K EAE RS oK, 6 A 5 HIES

HEFZERBEE . 6 A 15 H H BRI GE 2 BUE 5 A
R, 05 b b AR AR R SRS M AR R T
715
1.4 MEFHE

I W 3 0 5 2R P /N 12514 o O O e 0 e
SRR Y, B S SO ARG T, BRE 1
mlL 0. 05 mol + L' NaOH iy—/N AL, JE Ky S PE
MR 3, 5 - ZAEK IR I IR BT, [ ] Ry
10 min;; & FESIE I E R Folin Bk 1, S it [a]
k122 h, 7220 S0 66 EEHIE 500 nm (GE A3 ) Bk
680 nm (£ [ ) Y2 EAE, BRGS0 0r2 SCRTE Eid
KRG OGEREEARK 0. 100 —NEGEAAL, AEERIA
AR ARG T S0 SR RV BT AR AR TG 0 52 2R
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Table 1 The seed germination rate and seedlings growth of C. mi-

crophylla in compound soils receiving coal fly ash

) W i/ %
miH
0 10 20 30 40
KR % 86 86 83 89 71°
30 d AT / em 3.1 3.4 3.6° 3.7° 2.8°
90 d fEARM LB E /em 6.6 7.5 8.1° 9.5 5.8°
90 d R /em 30.5  34.9° 36.1° 37.5° 30.3

s B EGXHE2ZEREE, a= 0.05,

1 1, & 10% ,20% ,30% ¥y 4+
X /INHER XS LR AR TC W E R, 1 40% K
KA LR R BT, & 10% , 20% ,
30% Ky MK 2 A R AR /N R XS LR Y R
e TR, H R R SRR O e s s
40% By BEIR 1) 52 45 R /NI 38 LA 1 R
IRFXT R, MR KB, 6 LK EKT
30% , BERYIE IS S g m, /N B XS UAR AR AR
FER ;s & 40% By BROK 0 52 A R R /N R LR
KB TR I . 61 309% AT B 1 X6 /7N -
X LT & FAEAR A A FEREVE R, By B K 5 b
40% 5% /N4 3 L - 1 R R AR 2B 1A 1o R
Mo
2.2 INMHERIG) LB & FhF ROPE IR R | SR M EE . BERR
EEAN & A 1%
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Table 2 The respiration rate and activities of diastase, lipase
and protease of C. microphylla germination seed

in compound soils receiving coal fly ash

5iH WIS 1/ %
0 10 20 30 40
WP H R /mg CO2+ g”'FW - h™' 1.3 1.32 1.45" 1.56" 1.22°
VEVIEF /U - ¢~ 'DW 244 2897 332 389" 208"
FEAEG/U - g 'DW 5.46 6.25° 6.89° 6.94" 5.06"

N& Wil /U - ¢ 'DW 9.05 9.25 9.18 9.46 8.70

T FoR SRS ,a=0. 05,

e 2 AT, A BB et N RS LY
WY &b P S R B o B2 K 5 1K
T 30% , B K S BRI, PEIGH RS . 0]
DLAZ A M I IR A — 7 5 30 [l N e A2 0 A4t L ™ il
FRGE, HaRAE Y AR IS T, AR A B SR
FERMRE R, A A TR AR A EREK S X
/NI RS LB & R i 1D G B 35 g e, X AR
ity | JE AR WS R AR . A BB & AT
30% , Bl A Ry B K S 1 3, Wi R R AR 1 L E R
it % 1 S 2 R, XA R TR BT TE R B AR, RS
WA KR ALRE R A AL, AR T A K. B
K IR B 40% , B kR G L DE R RS
PEREANR o J6 775 1 TR0 P R 3 4 1) A8 S 380 T i R AR
ko
2.3 INHERIELHI & 1EH

WK 2 A XN B LA H RS i R
K, N BERUAS [ K 5 4 R I e Ll £, AN
] 2 b S M IR IR B A R PRE B /NI S XS LSS 1 1 L
I BLR ARG R (B D M H R
BIHKE, 10% . 20% F1 30% HrIE IR E A XI5
A IDEATERA RN (£ 3) . MK &k
40% B}, /NSRS )L A i 3R 8 25 BRI
2.4 INAHER G LR R FHER IR R B (NR) i1

BRI JEU A (NR) 5 77 14 5 A0 e 5 i 3] +- 49 v
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Figure 1 The diurnal changes of net assimilation rate of

C. microphylla in compound soils receiving coal fly ash
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Table 3 The Cumulative value of diurnal photosynthesis of

C. microphylla in compound soils receiving coal fly ash

5 WY i/ %
0 10 20 30 40
H & ML B A

/ | co ~, 701.68 783.22" 809.64" 724.00 646.52"
1mMmo. 2 ° m

e FoRn 55X EESFBE,a=0.05,
THLRMFI R, 3% 4 =M, & 10% ,20% ,30% i
JRI A 42 /N X LA R 7 i 2 i D e T 42k, B
FEAR I N R B HE 18 WG 8 5 40% B MK & 1
I 2 AT PR g PR 30 S B P o 8 B R JE X /N
BRXG JLAEAR I B R AT — & 7
2.5 INHERE)LAEKRIIIR RIF S

* 4 MIERE A THE/NTHEIE LB IR RE S

FHERIE IR B (NR) i 1%

Table 4 The roots activities and nitrate reductase activities of

C. microphylla in compound soils receiving coal fly ash

B Ky BE IR 5 0/ %
i H
0 10 20 30 40
AR 0.721  0.772° 0.871° 0.873° 0.534"
/¢TTC + g~ FW - h~'
I NR {5 P
i+ NR G 40 33 79+ 61°  24°
/megNO> + g 'FW « h™'
NR N |
*ﬁ {ITTHE 119 189* 157~ 146" 71"

/pgNOs2 + g7 'FW + h™!

TE: = FOR SX IR B3 ,a=0.05,

R ZR EAE Y ORI S SR r g e, Ham v
Y AER LT . # 4 FW, & 10% ,20% ,30%
KBRS A A 0 2 B /N R LA AR AR RS T
40% ¥y I8 K A5 R ) /NS XS LR RIS ) B3
fRT X BEBTRRE IR i /N B LR 2 1 D RE
S AR 0605 TR 5 ) W ORI T
2.6 /INHHERIE)LAERRAI K 4 5

WK A2 A X5 /N4 X L 2% 1 H JE R G . 3
S (& 2) 5 10% ~30% MK 52 A - REAR /N HR

B2 MRKRESTFENRGILE/RNZEBBERE
Figure 2 The diurnal changes of transpiration rate of C. microphylla

in compound soils receiving coal fly ash
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Table 5 The water metabolism of C. microphylla in compound soils

receiving coal fly ash

AN E =N
5H Ty IR/ %o
0 10 20 30 40
B R
HEs AR 718.02 550.62" 633.42" 672.59* 732.71
/molH20 + m ™2
Vi DR &

0.98 1.42° 1.28" 1.08" 0.88"
/mmolCO> * mol ~'H.0

T R X B2 23,2 =0. 05,

3 iFig

VFZOFFERM 700, UK REfe I AR K, B
FEAEY R . AT R, i IR I AR R T
30% HIM K RESE /N B ARG LA I . — B, 4
BEORAE AR R A, B AR ) A ) 1) D DR B MK
AR R A4 O N R RO U AT
P, B RE R I 1o 4R ey i o H R R0 U T
P, A R T 0 A, i A b R R
K, ONIERAE R R A RIS R Y B e R, AT
A AR o e AR R B BE, B i 4 A
PREGIE SR, HsE BRI RS, I PRas B 2k
JE 5 MR ARG T, SRR A0 B SR R R 5 3R
iR i S R P, 4R R SRR I R RE 7 5 B S AR PR 1)
TRAKBEST, Pk I RIRR , PR MR R A
o R BN e st /N i G L A B BE T
et /NS LA K, 3 n] B A K /e
1 2R

BT, BB E it b, By AT |

R 30% , 30% LI BB A AN 2 il R A
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