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Abstract ; Introduced from Africa by Fujian Agriculture and Forestry University in 2005, the Giant Juncao ( Pennisetum

sp.) had the features of tall, erect, forested with the high annual output of 200—400 t/hm’. The crude protein content of
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the Giant Juncao was 10.8% after growth for 4 weeks, indicating the advantage of developed root system, strong stress
resistance and quick growth variety. The Giant Juncao may be used to produce mushroom, fungi forage and forage additives
successfully. Now, the Giant Juncao is used to control soil erosion and improve the soil properties. This paper studied the
effects of the Giant Juncao on the soil microbial community functional diversity and fertility with different growth years (1,
2, 3 and 5 years) planted in the barren hillside. The results indicated that the utilization of carbon sources by soil microbes
increased when culture time prolonged. The most obvious change happened in the culture time of 72—96 h. AWCD
(Average Well Color Development) value reached the maximum in the culture time of 144 h. Generally, the order of AWCD
value was 2 years> 3 years > 1 year > 5 years> CK. The values of AWCD of the Giant Juncao with different growth year was
significantly higher than CK. AWCD was highest when the growth year of the Giant Juncao was 2 years, follow by 3 years.
The difference of AWCD between 1 and 5 years was not significant. The principal component in the utilization of carbon
source by soil microbes in the growth time of 96 h was analyzed. The results showed that the 8 principal components
extracted from 31 carbon source were related to soil microbial carbon source utilization, the 1—8 principal components
account for 25.39%, 18.89%, 11.28%, 9.31%, 6.84% , 5.60% , 5.26% , 5.60% of variables variance respectively, and
account for 87.27% of the total variables variance. The principal component 1 and 2 could be used to distinguish the
characteristics of soil microbial community with different growth years of Giant Juncao. The diversity of soil microbial
community of the 2 and 3 years’ Giant Juncao was significantly different with CK. The Shannon ( H), Evenness and
Brillouin indexes of soil microbial community with different growth time of Giant Juncao were significantly higher than CK.
The Shannon (H) , Evenness and Brillouin indexes of soil microbial community planted with Giant Juncao between 2 and 3
years, 1 and 5 years had no significant differences. Generally, pH value, organic matter, alkali solution nitrogen, effective
phosphorus and rapidly-available potassium contents of soil planted with Giant Juncao were higher than CK. The content of
organic matter of soil planted with 3 years old Giant Juncao was higher than CK by 98.20%. The content of alkaline
hydrolysis nitrogen of soil planted with 5 years old Giant Juncao was higher than CK by 93.2%. The organic matter and
alkali solution content of soil planted with 2, 3 and 5 years old Giant Juncao were significantly different to CK. The Giant
Juncao planted in barren hillside could enhance soil microbial community functional diversity and improve soil fertility to a

certain extent. Planting Giant Juncao in the Barren Hillside had certain positive ecological effect.

Key Words: giant juncao ( Pennisetum sp.) ; soil microbial community; functional diversity; soil fertility
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Fig.1 AWCD of carbon sources of soil microbes of Giant Juncao with different growth years

E1

o

S v P v
2 28 3
o X|o
o

20

A 15

o

Q

OXio0t
A
-15}

¢ Juouodwod _m&oﬂ_ﬁm cLONHE

X 2&?%
O 3%
A JEE

O XM
O Ik

b

F 41 Principal component 1

204t

.
$ <
—

<«
<

.
n 9
2 =

251
20

.
0
T

O-15 ¢}

-
0
o

<o

J—

I
7 yuduodwiod edoung 74091

F 431 Principal component 1

20t

TREREREFE LIEBEMF ABRIRERS

Fig.2 The principal component of carbon source utilization of soil microbes of Giant Juncao with different growth years

B2

http ; //www.ecologica.cn



15 4

MO%AE A SRR B R RO L SR W D RE AR e - HEAL T 5

4309

*1

FRERERNERETEMEMIRERESHEEY

Table 1 Diversity index of the culture medium utilization of soil microbes of Giant Juncao with different growth years

KA R
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e
MclIntosh ( Dy )
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Table 2 Soil fertility determination of Giant Juncao with different growth years
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Growth years Soil pH Organic matter . Effective phosphorus Py .

nitrogen potassium
XHHR CK 4.46+0.08 b 1.69+0.64 b 83.00+18.23 ¢ 7.00£4.50 b 115.27+97.57 a
1 44 1-year 4.61+0.32 b 2.14£0.13 b 91.30+8.30 be 19.80£2.00 a 123.30+16.10 a
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3 44 3-year 6.82+0.18 a 3.35+0.15 a 108.70+8.10 b 8.19+0.16 b 104.20£5.50 a
5 4EAE 5-year 4.61+0.28 b 3.12+0.22 a 160.40£7.50 a 18.10+2.10 a 128.00£12.50 a
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