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Table 1 Growlh and development of vetiver grass planied in

sloping citrus groves of red soll{r+5,7=270)

; =
Years after Grass row height Grass row width Tiller number ERoating depth fresh
planting (cm} {emd per group <erny resh grass

(t » hm™?)
G6.2+£7-3 i¢. 4+ 7.9 6. 4+1.2 144. 1%12.0 11. 44+ 1.1
137.0+10. 7 13.747.9 1.3+ 2.9 221. 2138 14. 7 0-B
143. 4+ 11. 1 46.51+38.8 20. 44 5.8 294, 9+ 30-86 17.8+0.9
151. 2+ 5.8 18.2+ 8.6 . 31.24+4.7 298.2+21-5 18. 1+£0.6

MELZR . H SRR ERDT 10—-15CH, FREFHFE2030CH, #ABREE
KEER, LBk TR . HEAEKE>2—3em IEEBBREN . BEKB>40C.5A
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FHAKE, LEREL, B, EEERE., 19911992 FLEFELET 15 CHRRBHEE IF
E R RIE FRENRRLE,
2.2 EEHEENRFBNNR

SxpEREMFAAHMEEA L E 2D REFREFISEANEN M LR+
BEBRASEH P EHSBEE 2. 8C. ESMMRERT 4. 3% RERALEET 18- 6 kix:#
fELRFER Y. BEEMEEESBEA 5.1C.19.1CH 20.8C, K B MKAE W &
L7CRRR T E PHBA TR L. 7C. FKERE 2. 8% XN MBI H M, BIEHFREN R .
MR A EE NS EFEFEENRY AR EERRENATRIFMRERREER.
2.3 AWHEEELEEASRE
2.3.1 T@RMERR ARZERW.AORESAEFERATEAFEER&AEYELT Y
By, SEAL, REREYHEEIIBFAETE 0. 09t - m™* , FLEREW I 3. 826(3& 3), '
i 3+ G <R KRR R AT & KRS,
2.3.2 LHbEHR AWSEEH.BEEBREMNHFES YR AR pH{E LT 0.65,
WA TR B LZORa B 8 TR A VLA, & NooKE NGEX P i K & &4 33gm
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4.60g « kg ', 0.29g » kg7 . 17mg » kg™'.2. 4mg * kg 'l 51mg * kg™';Ca.Mg.Fe.Mn.Zn.
Cu.BHI Mo HEFTEHNTRIKWIER 274mg « kg, 21. 85mg - kg™ '.18. 27mg - kg~ ",
1.59mg » kg ', 1. 90mg » kg ',0. 32mg « kg™ '.0. Odmg - kg 'FI Q. Olmg « kg™ (F 3), KW
AR SR REFHE TR R R ROER. B b8 oH HMEETEH
REEIMA R TR REF TROT N SHR BRI, b ERERRTORF
TR SRR P LS AL R 1, '

T2 RHFRETRNURAKABH BB NIRF RN

Table 2 Effect of planting veLiver grass on microclimate environment
of sloping cltrus groves in red soil { Aug. 22.1952, fine}

REafiEN Htis
£k Hp A IF-:I'.'g{ﬂ E*H:l;?ﬁgﬂﬁ ﬁﬂpﬁqzﬂimﬂ Temperature cn.‘ surface soil Rhimsqhen: soil
Mean daily Mean ‘Menn - under the citrua tree af the citrus tree
i daily ai dail
temp:l:ature re;a};i:: Bunligyht AAE REEREE H8f B8 akx

Mean daily Max. Min. Daily Mean daily Water

Treatment (e hu;r:i}l)ity inzf‘?:i)ty tetnparatare varation temperature content
~ e Ty (T Ty e 1§29
¥4 8 Contrast 29.3 59.2 57.2 33.8 58.6 22.5 36.1 29.2 17.4
HERY 26.5 63.5 343.6 28.7 39-5 24.2 15.-3 27.5 20.2

Planting vetiver

x3 ﬁﬁﬁ*ﬁﬁﬁ‘ﬂiﬂﬂﬂiﬂﬂ-‘rﬂﬁiﬂﬂﬂiﬁﬁﬂﬂﬁ
‘Table 3 Effect of planting veliver grass on soil Improvement of physical and chemical
characteristics of sloping citrus grove in red solI(4 years after plantation)

Sail Soil Orgenic  Total Hydrdytic  Effective Effective
volume . pH matter N N P K
weight poruausty
Treatment {tem™ ") it value g kg™ (g kg™")
5 Contrast 1.35 48- B 4. 70 10. 30 . 54 . 47 7.0 24
FEHYE  Planting vetiver 1.26 52.4 5. 35 14.90 .83 64 5.4 75
i o Ca Mg Fe Mn Zn Ce ' B Mo
Treatment (mg - kg—")
bof: ] 'Contra.st 252 70- 36 14. 37 3.85 1.15 0.75 0. 10 0.04
FEFHRE Planting vetiver 526 92.21 3Z. 64 5. 44 3. 05 1.07 0. 14 0.05

2.3.2 IHEER NEEHBHHEAGRABREEER. LRPO0XKU EHANRKREH
N A% HABYETREZORS REERT DRI FRBHEM Ea R, LLRER, B E
HREFREFA . D REAERA K RESFRETEN AEERTREN AR UM
BE, Al A TREERTRERAR. TH—SFTHE K FELAR. £2%
B LU M T AT 20 B ERGR O R, THEER SRR N HXRL,
MUEEEMITRAZ, A 2 BERERTERHKY A4 SHEAERIRBE. & 2 #,
EERNEHT FHEERTRUHERSER FER. FRER . EER £58 S50
FEMHEK HERAMENERER BERAN »EETREE BEXERT, X488
AEERTENER AR ERT AT RN HERAK HERNEER SRR
B xHEERT AERTRERS EERTEEMK.
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Table 4 Effect of planting vetiver grass on soil amino aclds in sleping citrus groves of red 30il{4 yesrs after plantation)
W H bR Meutral amino acid
4 = ]
5 x = 5
¥ o®m OZ K £ 8 %X M 5 = ®m %
Ttem - = " - ) = ) ) e <] . & &
Trea- ® B ) " n B B B x = ] T
tment ﬁ a
GLY ALA ILE LEC SER VAL THR PRO PHE CYSO3H TYR 7¥ABA Total
{mg = kg~ ' {38.62 22. 41 21.60 21.25 18.37 16.25 14.32 £.78 B.76 6.54 3.21 1.12 181.23
Contemt
¥
Contrast
SEEAAY Y .
ercentage 13- 16 B8-80 B.47 B8.34 7.-21 6.33 5.62 3-45 3.44 2.57 1.Z6 O.44 71.14

i

w3
{mg + kg " N43.43 29.61 25. B4 25-03 21. 71 20.58 17.08 13.26 11-34 7.6% 4.24 1,82 221.63
HEHRE Contert

Planting
vetiver
iiﬁiim 13.91 9.48 8.28 8.02 6.96 5 59 5.47 4.25 3.63 2.46 1.36 0.58 70.99
BRETES wERER FTHEES
m H Acidic amino Basic amino Sulfuric
i B = acid acid . amino acid
e LK -F-1.:]
i 8 5 B # & 85 . ® X . |SHER
Ttem £ ®H & & H = = 2 " o cie
Trea- § B B " ) = n b n 3 & | amino acids
tThent

ASP GLU Total LYS ARG HIS ORN Towal CY¥S MET Total

i
Kmg * kg ' A26-12 22.45 48.57 10.34 7.36 1.94 1.B6 21.50 2.01 1.44 3.45 254.75

¥ W Content

Conerast
ii{iigm 10.25 8.81 19.06 4.06 2.B9 0.76 0.75 B.44 0.7 0.57 1.36| 100.00
ED |
. mg + kg~1)30.21 28.34 58.55 12.91 9.00 2.91 2.81 27.63 2.73 1.65 4.38| 312,18
FEHRE  Content
Planting
vetiver 5 E‘j}l}t‘%}

P 9.68 9.08 1B.76 4.14 2.88 0O0.93 0.8 B.BS D.B7 0.53 1.40 100. 00
ercentage .

FEHENHHESRAFE ML BFAEMEIERNT 57 44mg + kg ', HP.PHEE
BOMEENER. RERAERN TR AEMR S M0 40. 40mg - kg 7.9. 98mg + kg ', 6. 13mg .
kg {1 0. 93mg kg ' EHBAERP IS ENEDIRF L . FEES>SAB>HAR
>HAM>HEBR>REEN > RNLAEE>EEM > 288> HE8R>AEB > S AR
S>HEEMS>HEEREAE>BEBR> A8 > S BRS>HEARST-AETHR>EERGE 4.
AERAEM Y BRAEMNE 4 LKA, BRI R EMA I JERRE A M R IR
XK. HTEHELRAHEFTEHEEEBRAHRE, B o faEd IR T BB AR
FINEE AR Y T b i, X8RS BETFR SRR fRE
B L SRAR A7
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2.4 XMHHEHERRETFOZH

FAESRRE ORI HAEE D AEFREORAASRASRALZR. AEHL.
4a FHIE EE S BRI 26cm, EEY K 25cm . T 234H 0. 65cm , Fi 4 1< B T8 BE 53 513
Bl 5. 22cm 1 0. 03em (3R 5) . WIABIMPE MR EHER HERANBE K AT BIE
CHREFINER.
S5 HHFRFMHIMABHEREERTHBR e £ .245,7=210

Table 5 Effect of planting veliver grass on growih and development of
citrus trees [n sloping Cields of red sail

# o £ & * & FRER EEiEY
Tree height  Canopy diameter Trunk diameter  Shoot length  Shoot diameter
(m) {m) (cm} (cm) {cm)

Xthd  Contrast 1.32+0.12 1. 40+0.18 4. 211 0. 60 36. 281 38. 60 0.39+0.11
#WEWB  Planting vetiver 1.58+£0.15 1. 654 0. 28 4. B6E 0. 68 42.50412.11 0. 4240. 14
3 itit ,

EEEFOME BN A T RRHYTE 73. 3 7 ke®, 89 5 2 EFEH TR 17699, F—2
TR, KRHHERAEPOE JEXD . B8 E HAERAR U RESKHE
EARREREHERBT ENEEFECR A SN EBRHHERMNEHEIE/R A
RV KAUBESHENERLAMMARYEZAD . FAWRAURIBIHHENES
FERETITZHRAFEE. XAMRRECZINEN. IR XM, BRI
RT. 2B EMEEFNBITHE, ESHEMt 2B,

FARER C. MY NS FRAHER . KO F LT, A, K FR GENER A
RESTE LRE . EHENET S ER, MEE EREE X EH W R 5.5 A F
N B B DUREE R &5 B AR PR RPN R T TERER EF AN
Y, HEE —EEll MERMAERF A ERERRER. ZWRRE LIRS MR E P
EFRE,Hhm® TER <00 T, BEMTITERBMEAEEYEE. TH, RE SERTE R
G, ARR A I AT Y IR AE B SR TE B O RO W R R 69 AE 4 300 (S O K A i
BB B3, KA RET R R B A LR B 1o R F R AR Bt g 8 F3m L,
TR R AEE HE SRR, R KB RENE, R RE. £ 5, FR
FiERREET WS S ER N AR E. Wb R TR, 20T R g
SR B % R REEF KM G W, F-EEGTFEMGET R AHEY RE,
HARFEN A EMAEMHNEE L. ’
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ECOLOGICAL EFFECTS OF PLANTING VETIVER GRASS
IN CITRUS GROVES ON SLOPING RED SOIL FIELDS '

Chen Kai Hu Guoqian
{Department of Horticulture, Manjing Umv‘rrsr!y of Agriculture, Manjing ,210014)
Rao Huimao Xu Linhua Wu Huaqing
(Counrty's Qffice of Foreign Capital Projects, Linchuan ,Jiangzi Province)

Vetiver grass (Vetiveria zizanioides) planted in line with contour furrows in sloping
citurs groves of red soil grew and developed quickly and strongly, with an annual yield of
fresh herb plant of about 15t/hm® The plants were cut down to cover the surface soil under
the citrus trees so that the air temperature and soil temperature in the citrus groves were
both decreased effectively.and on the contrary,the air relative humidity and water content of
soil were both increased during the period of high temperature and drought seasons. In the
summer,the over-strong soilar radiation was partly shaded by the vetiver grass fence. There
were remarkable benefits in water and soil conservation,and also in improving soil structure
and fertility. the soil volumetric weight was decreased , while its porosity percentage ,pH wva-
lue,contents of organic matter,total N,hydrolytic N, effective P and K.Ca,Mg.Fe,Mn,Zn.
Cu,B,Mo and 20 kinds of amino acids in the soil were all increased. The citrus trees, there-
fore ,also grew and developed vigorously. Some new information were provided for regional
development and comprehensive exploition of red soil resources to obtain sustainable high
vield and good quality of citrus and its efficient productivity and low cost in sputhern China.

Key worde:red soil,sloping land ,citrus grove ,vetiver grass.ecological effect.
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