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1 E: ONUCELUIERARN, SRR T R EY MG, ARBFSIETT A R T TR DD B A SR 2T e AL
GEiEHF 15 con(RT)FIKYZZHEE 20 ea(FL20) . 30 cm(FL30). 40 cm(FL40)45 4 FipkfEACER, il ol +3ebb 2R . 2458 . K5y, 37
OYEARAL LT B, DAHE R R 2B X LS R M BN LT B A S . 53R 5 RT ALBRALL, FL30 71 FL40 AbFH 2%
WOINTHRRIREE, BRUT IR, 425 T HIEIRRITOKEE, 2B HHE B R T RS R K TR R, TR
FAHZE ek R, JESECT R SR E IR R IR mRVHERE A BRI TR, TR Rl T I k%
9, 5 RT 4b3H(23.10 thm>AH L, #ZEHEE 20 ~ 40 cm(FL20, FL30 1l FL40)ALBLA R 25 T BE 7= 5 89% ~ 117%. FM, ¥ZHHE
WEUGE T R BN, B T SRR P, A ROEE T RO G, PRRER TR B .
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Impact of Fenlong Tillage on Soil Physiochemical Properties and Sweet Potato Yield in

Dryland Red Soil

JIANG Fahui'?, GAO Lei', WEI Benhui®, LI Lujiu®, PENG Xinghua'*

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2 University of Chinese Academy of Sciences,
Beijing 100049, China; 3 Cash Crops Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, China;
4 Institute of Soil and Fertilizer, Anhui Academy of Agricultural Sciences, Hefei 230031, China)

Abstract: To improve clayey soil structure and alleviate seasonal drought stress in the red soil region of south China, this study
investigated the impacts of different tillage treatments on plough layer thickness, soil bulk density, moisture, nutrients and sweet
potato yield. The tillage treatments included: conventional rotary tillage to 15 cm depth (RT) as a control, Fenlong tillage to 20
cm (FL20), 30 cm (FL30) and 40 cm (FL40) depths. The results showed, compared with RT, FL30 and FL40 treatments
significantly increased the thickness of plough layer, reduced soil bulk density and enhanced saturated hydraulic conductivity.
Felong tillage increased the rate, amount and depth of water infiltration, as consequently enhanced soil water storage which was
greater in the dry season than in the wet season. Fenlong tillage further redistributed nutrients down to deep soil layer, causing
“less content of nutrients in the surface layer but higher content in the deep layer”. Therefore, compared to RT, Fenlong tillage
promoted sweet potato yield by 89%—117%. In conclusion, Fenlong tillage can remediate soil physical properties, redistribute soil
nutrients in the plough layer, increase soil water storage, and then enhance crop yield significantly.

Key words: Soil physical properties; Fenlong tillage; Soil water storage; Sweet potato yield
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e RNESE B BB XT 2 AR i S 213 B R 589

BB ABLSEYIRE ), BERISZ R EY =B D
I, FOREBEAOHFERA G R 20 Ah H | R AL L0
T, X v 5M) £ 3 IX 470 (9 K R B R SR

TG et 23 1 5 2T 3 A T BB O 30 T
PR EREZ — A 18 em, KIWEAERENF 208
BHEAS . FRrRE, RIE LR SO EUE i AL
JZ, SEORRAMELIT L, FEYI TR 89K o FISR oy 2
4/ m AR R, SR IR L, B
REFTIAYIRIR, FRIR TR, P IOKMESR, BA
—E B AKRIRIER], AR TARPIR R M HIR)Z 115
AKAFFIFEGPIOE B, HETARBE T, R
TERETHRAY I 2R)Z T IERIRIR)Z , ETy a2 L
BRITZ, AMEE R, HE AT TR
PR 5 T R AR (L o P U T e s
JZ, MEXKEAR, MEREA—, a IR,
WREMEYER BT RAFE T, F5A AR
2 HH AR ZE RV EAR bt b O 1 T 88 ) AT, R P 4 ol
FR e BB B Sk, T L) T RERE L, fRFF LR ER
JEAED, I RIRE R EANEZ . T H., B BBk
5E TR RS, BRI R BB R
HHZFLBDEEYELE . UL, w22 9H A B [ 20
Madli T A AR iR 7 3

VLVHAE 2T IR (G 203 X, T 40 R VPG 5
W AR, AEFIEAE 1477 hm’ 24,
(L T LR AE AT IS 2 85, S48
TR SR, ZIX LIRS, KIRBEEEE, A
A EREEE . I, ASCR A 2 BHE R
ERANIEEAR: SiOEARE 5 Ui WEa O R W) & i el L
By, BUBEEE LR RO, SRR BB X
DX - SREE A KO RITR I3 AE A 2 O3 Bl B X 21 7
FOSENE, 5 TR 2L IX A 7 AR i P R

1 #MRERE

1.1 ARXER

AR IS TEVL VY 48 TR T R TLIX =53 AN/
1 (28°15' N, 116°55' E)#47, K HIEH 50 m,
J& T ORI S, ARE H B 1 809.5 h, 4F
PSR 17.8 C, FHEUR 5 527.6 °C, AEYIREN
1= 1795 mm, AE¥ZEAE 1318 mm. X5 15K
RUNEE D220 35+ 4 B M SAIZTEE, 0 ~ 20 cm
+ )2 A9 FKI(<0.002 mm) |, #347(0.002 ~ 0.05 mm)FI#>
H2(0.05 ~ 2 mm)731 oA 396, 266 F1 337 g/kg.
1.2 RIgit

ARIGHFFT R 2018—2019 4F, RIS HLATHAE

Ykt . FAUICENISR S, AR AR aRIR
HHERT— MR R RR 2 (B N 464 g/kg) .
FEEERE(F P,Os 120 g/kg)FIE AHEN : P,0s: K,0 =
18:10:18), ¥r&4is N, P,0s #1 K,0 43054 190,
128 Fi 68 kg/hm?,

IRIGILBE 4 NHHEAL T . fE4ERE 15 cm(RT),
W ZEHEE 20 em(FL20) . HiZ2HE/E 30 em(FL30)AH;
ZEHHE 40 cm(FL40). BAAbHEE 2 1k, it 84
WI/NX, MR /NX K 117 m. 98 3.75 m. 1458
JERF 15 cm, BIE GG RERHLIRAE , #5 HUREE R
15 cm; MZERHE, BMERH R ZZHUREL, A+
GBSy 5k 20, 30 F1 40 cm., By ZBFIEHE 2 5 58—
i BB B LA AR, 8 7 A 28 - 2 v S M T
15 em. E&Z2J5, AN TR 19), i
0.3 mx0.76 m, BANLLEARKFENTCHER.
1.3 MBMERFE
131 BIEHHRERE BHEYK(2018-05-03), 7
BRI/ N X BEALEEL 3 A, HARRUE A L4,
S M KO T B b R AR 2 2 R R AR B
2R RE . 40 21 1 (2018-06-01) F1 Wi 35k 1] (2018-
10-22), TEREA/NX BENLE B — A sS4 T (5 2
28 130, WELIFHR 3 -3 B P (B A E A ] i 22 S
M2, IR EE R, s 2T o
AEFE 4 AME) % LR TREEVE R TR R
1.3.2  HEERAE . WASKRSHNE HIERKE 4
BRI, MR/ NX 0~ 10, 10 ~ 20,
20 ~ 40 cm SM)ZHURE, BEAIREE AN E 3 AN EE,
THEEAAEH 6 ANRESL, FRJTRESAE 105 CTR AT
FE L HEAYE AR AR S LR R T e
e, IERAARIHERZ TR (R A
ki = HEREE < HHEE « B SKEP)
PR JIRE S HET R, SR K Sk 0 3R A Sk
%[23]O
133 HEEBEKEEAEL O, R
A FR/NX P DU U2 TDR-315 /K& ks
(~al, LE), MURERE: ZTF 10, 20, 40 cm
Ib, R 0~10, 10~20, 20 ~40 cm +)2 57K
£ I A 1D 22 1 = 1 e 5 &
134 BHERS BI, RN X
PLBESE 2 S G EBE 4 4 55), 2R 5 0~ 10,
10 ~ 20 120 ~ 40 cm + 2 H3eRES, IREHS), W
[ S5 % KT I e 3R o B d . Horp, RIEAA
KPR TGS . 3R AU R - SR T
F-Mebib ek . ISR A AR - = SR
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B JIEEEEEPY | A AR PR HOR
A AR R IR S IR R BB Lk . A
HACHR ] SRR R AR - KOG L | R PLETR
FH B B SE A AN FgER
1.3.5 fEYAYa LLBWOGRIT, B /N X ff
FLIER 2 MR 1m x 1 m AUREST, SREH T IR
=Y, SR RIE kg, T, BRE, A
BT
1.4 RS

| Microsoft Excel 2013 #4754 4L ¥, Origin
Pro 9.0 ZEATHIE, SPSS 19.0 #E17H 225M (One-Way
ANOVA) e it xf T #:5%, Ff#]H Duncan %172 8
FA ST RAE Th T ANEE 1R« P ME + Az,

2 &R

2.1 MZEHEX T EWIEM RN

W ZERHET 1IERHR IR AR R 1 FoR JFEdE
fE24H, FL20, FL30 FI FL40 4bBRAHZEIE R /54
24, 31 f143 cm, T RT 4bHK 18 cm, #ACBEEIIA
PRI BT IREE o TELLE R TR, BEZIREE T

(A)
1.6 -
[ ]Rr
[ 1 FL20
14 FL30
’ 40
= a
S 12F b b b
12
&
@x
ool
0.8 ' '
0~10 10~20 20~ 40

+Z(cm)

(& YRR =T Y (SRS | W ) [| R T A N e
He, Weaki FL20. FL30 A1 FL40 &b BEHFZ R R 45
TFET 5%. 13% H130%, 1fii RT AAFEFIET 19%.

F1 FRHELEHREEF N

Table 1 Plough layer thickness under different tillage treatments
Gl IR )R BE (cm)
BHEME el UG
RT 18+1d 21+£2¢ 17+2c¢
FL20 24+2¢ 21+6¢ 203 ¢
FL30 31£3b 31+2b 27+0b
FL40 43+5a 44+5a 31+6a

T R P RV 5 AN TR)/INE bR R AN [ b P ) 22 57 2
(P<0.05); A,

Fy ZBREAE T LR 25 B I (P<0.05) IR )2 I &
(1) BZEBHET 10 ~ 40 em 45+ 2 AT HA AR
N5 RT ACFIAH [, FL30 ZbFR 5B R4 10 ~ 20 cm
AT ORI, TR 16.0%); FLA0 AbHHI] i 2 F A
10 ~ 20 cm 120 ~ 40 cm H3EAFFE (P 1501 R R 11.2%
H12.0%, BRI FRE 11.8% F110.8%). JFH, 5
HAAA LG, ORI A T R R T

®)

a

moof

0~10 10~20
+Z(cm)

20~40

(FE 5 ANl /ING 8 28R ) — 2 A TR Ab B ) 2% 53 1 3 (P<0.05))
1 AEHELEXNTIEEHHA)UIRE(B)0 ~40 cm TIEREREM

Fig. 1 Soil bulk densities under different tillage treatments in 0-40 cm layer at seeding (A) and maturity (B) stages of sweet potato

AN R B AL BT 45 4 )2 4 0 A S KGR Y Bl T
FERIIE NG, (BN BRA IR 22 IR K. & 2
ALK, AHHEALTE 0 ~ 10 cm + 29 T3 ALK %
Jo i #E2 5(P>0.05); 10 ~ 20 cm 12 FL30 F1 FL40
Lh P A B AN S K A RT M1 FL20 b FH 5 42 T,
ORIk T4 1 20 ~ 40 cm 1 )2 I RIS K%
FEAS BHEE AL BRIE] IR G i 3 22 5 (P>0.05), AT UL, H3Zg
HEAE 30 cm 140 cm EFXT 10 ~ 20 em + 2 L3 A
SR BE A H B ECEE .

F2 AEHMELIEXEE 0~40 cm TIEIEF
S
Table 2 Soil saturated hydraulic conductivity in 0-40 cm layer at
seeding stage of sweet potato under different tillage treatments

BrIEAL 2L HHBARAKE (X107 enys)
0~10cm 10 ~20 cm 20 ~ 40 cm
RT 456 + 181 a 0.34+0.00 b 0.05+£0.00 a
FL20 601 £102 a 0.08£0.05b 0.05+0.01 a
FL30 511+559a 227+ 183 a 027+0.13a
FL40 438+357a 377+236a 0.11+0.05a

http://soils.issas.ac.cn



534

P RS . B ZERHVERS T A M T S 2138 i (15 591

2.2 MEBMEX TEOK D BIRTH K AEKEHF N
TR Hh A K BE B (8] 23 BCR Y, BOIR R OK = 2
A W) o R (6—7 A, REBRET
603.6 mm, (I Wi TR RN Y 73.6%) Fl T 5 4
(8—10 H, ZFHFEMNE 216.5 mm, 1% & Wi s
M) 26.4%). WE 2 iR, SHHELEE 0 ~ 40 cm
455 K A ) S IR AAC I B R R A, 0 ~ 10,
10 ~ 20 F1 20 ~ 40 cm 245405 /K i 1 A8 S R K
FERRIE WS T TR0, B S K R
0.035 ~ 0.203 cm’/em’, A5 53 R ALK 16.8%, 1fii T 1]
KA IE 4R /N R 0.085 ~ 0.179 em’/em’®, 7255
FHEA 9.5%. 535h, AERHE XML T 850K
i) T 3T PRI o ASTRIR B )2 B /Kt A A AR A Ny
0~ 10 cm 1z FL40 > FL30 > FL20 > RT(/¥] 2A); 10 ~

20 cm 12 FL20 > RT > FL30 > FL40([%] 2B); 20 ~ 40
cm )2 FL20 > FL40 > FL30 > RT(/& 2C) %) T #:56
WO, PRI Z 8] 25 53 3 (P < 0.05),
HWK, B ZBHHET LS K E DS TESEE
#HE, HHTEWIIER T8 . RT, FL20, FL30
F1 FL40 43 0 ~ 10 om ~F-¥ &K RN B 43 51
0.156, 0.169, 0.171 F10.169 cm’/cm’(H 2A 72), T
4350170 0,103, 0.119, 0.120 F1 0.121 cm®/em? (/&
2A £7); 20 ~ 40 om “FEEIK EARUORIRIE I 0.334,
0.360. 0.329 F1 0.335 cm’/cm’(& 2C 7)), T i
0.239. 0.244. 0.260 1 0.253 cm*/ecm’*(& 2C £). 5
RT ZbHAH L, #3ZEAEBE 0 ~ 10 em 35 /K S IR IE
W 0E N 8.7%, T 514 12.0%, 20 ~40 cm +
SRR 1.4%, TRR 6.7%.

035+ ___ | IZiE .
030}
025¢
0.20F

0.15r
0.10

a0 ™ mwu T

— RT FL20

T 0

T '11]”

1100
FL30 - - FL40

& (mm)

1200 £

75}

F

%

300

0401
035t
0.30}
0251
020}
0.15r
0.10

AR E7K & (em’/em?)

040}
035}
030}
025}
020}
0.15}
0.10(C)20~40 cm

6J1 7 8A
Bsf 1]

97 107

2 FEHMELET 0~40 cm HIEAFRMEKEHNTLTH

Fig. 2 Dynamic changes of soil water contents in 0-40 cm layers under different tillage treatments

R H oK T3 . FBE. TBIR
FEREAL G e S . FERKIKH £59K53 5 min 2
KBASEI(E 3)yrT%n, BEm &), A 42 FL20 ., FL30
1 FLAO A 48 5K i i 28 HH B0 90 s s e (R
FIKTR BRI 2 24 RT ZRHR, (51422
BHET LK T B3R TSR R
e AR IIR B KIZIR KB K &, tn] ATE—

R F O MR 2IS 1Z2 R OK R . 10 em #1120 cm
TRIE AR E AL B ] 382 K 22 AN K (8] 3A il
3B), 1M1} 40 e 42 +J2 FLA0 Zb LA RT A0S 2 £5(#]
30), M, KZEMHET 1HOKG TR IREA T BKE
BIRTAES: e, T EL, FL40 ALBER 40 cm 3 1+ 24k
BEIS IS IR PR, 40 em IR 12 H30UK M4k T
BINAHE AL B ER TSR (B 3C).
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Fig. 3 Dynamic changes of soil water contents on heaviest raining day at 10, 20 and 40 cm depths under different tillage treatments

¥ ERHERAPHZE KR B E R 3). 5%
SiERFAH LG, Wi FL20 ZbBE 0~ 10, 10 ~20 F120 ~
40 cm +IEAEK RS IR TE 14.6% . 16.8% F1 19.1%,
FL30 AbBEA 5T 8.5%. 11.7% Fl 14.5%, FL40
AbEE 20 ~ 40 cm +)Z2HETF 8.5%; PR A S

T3 AEHELIEX 0~40 cm TIEMEK SIS T

Table 3  Soil water storages in 0-40 cm layers under different tillage

treatments
E£H e + HEfig/K 2 (mm)
RECI 0~10cm 10~20cm 20 ~40 cm
] RT 215£25bc  28.1+5.6bc 61.3+28¢
FL20 246+12a  32.8+0.0a 73.0+3.6a
FL30 233+02ab  314+24ab 70.1+02a
FL40 213+£02¢  25.6+13c 665+3.1b
Wk RT 163+13a  212+17a 56.1+5.0ab
1 FL20 169+02a 2l4+14a 57.6=50ab
FL30 139£19b  204+06a 51.6£59b
FL40 164142 219+05a 624=12a

PIZEHR . FE TR TN, FL40 AbFEAR K
BORFAE, 0~40 cm 7K 100.7 mm, & T RT
(93.6 mm), FL20(95.9 mm)#l FL30(85.8 mm)%5H
b HFVEAL 3
23 MEMEMNTEFIRMFSEENEM

MZEHHET 0~ 40 cm + 2 HIEAPURM SRS
P FE M (P<0.05), Jf HBEEHHERE M TZE +
GRS AN (K 4). 0~ 10 cm )2, FL20, LF30
H1 FL40 Zb 3G HLBT 3 1530 #8 RT AR FLE N 18.4% .
24.1% H123.9%, A& w5 AN 12.2%.11.1%
11.1%; 10~20cm £ )2, AT EEA LT /50035
53%. 27.7% F1 29.7%, S EIAIEIN 1.2%.
9.5% H112.0%; 20 ~ 40 cm B IRALBE 435845 ML T 4
B 10.2% . 38.0% F169.3%, 4FIEH 2.3%. 13.6%
1 25%.

Ky ZBHEE T L A a0 S B AR L RPN .
U0 ~ 20 em +)2) FH#4(20 ~ 40 cm +)2). 0~ 10 cm
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e RNESE B BB XT 2 AR i S 213 B R 593

TR A S B MEER AR E; 10~20cm
+ )2 FL40 Ab PR 4l & 8ok, HATAL 48 . 424

G FI%; 20 ~40 cm +J2 FL40 A0 3 +3E L& B
BEFEN(P<0.05), & ma R,

K4 TEHIELEI 0~40cm LIEFH RS EXRS SN

Table 4 Contents of soil organic matter and total nutrients in 0-40 cm layers under different tillage treatments

+ 2R (cm) BEEAL L AP (g/kg) 2% (g/ke) £ (g/kg) £ (g/kg)
0~10 RT 14.43+0.53b 0.90£0.07b 0.66+0.01 a 8.98+0.65a
FL20 17.06 £ 0.58 a 1.01 £0.01 a 0.60+£0.04 a 8.77+0.73 a
FL30 1790+ 1.18 a 1.00+0.01 a 0.59+0.05a 952+141a
FL40 17.85+095a 1.00+0.01 a 0.62+0.05a 8.74+032a
10~ 20 RT 13.00+0.18 b 0.84£0.05b 0.55+0.01b 9.01+1.13a
FL20 13.67+094b 0.85+0.06 b 0.51+£0.02¢ 7.92+045a
FL30 16.58 £ 0.63 a 0.92 £0.02 ab 0.51+£0.02¢ 8.85+037a
FL40 16.84 +0.45a 0.94+0.05a 0.59+0.01 a 8.13+098a
20 ~ 40 RT 492+0.14 ¢ 0.44£0.01c 0.25+0.00b 9.80+0.06 a
FL20 5.43+0.26¢ 0.45+0.03 ¢ 0.24+0.01 b 9.95+0.35a
FL30 6.79+£0.26 b 0.50+£0.01b 0.25+0.00b 9.35+0.54a
FL40 836+046a 0.55+0.01a 0.29+0.01 a 987+043a

3 ZEREAE T 355 % 43 1) 5 W 45 5% 4 1 9543 1) 3%
WAL, W3 ZBHHET 0 ~ 40 em + )2 1R A &
BE m TAEGERE, K EHHE BRI IR O, gl
2R (3 5). 5 RT AbBEAA EL, FL20, FL30
F1 FL40 AbFE 0 ~ 10 em A 3FEH0 20 & &2 B 3 m

14.5%. 11.6% #H18.3%, 10~20 cm + /280 3.6%.
6.4% H120.1%, 20 ~ 40 cm 1 )2 FL20 Zb34h,
FL30. FL40 4bBEI4IN 16.6% 1 83.4%, MZBHHET
- A R N A Y R A e R A A AR AR
R

£S5 AREHELIEN 0~40 cm HIERYFHSEHRM

Table 5 Contents of soil available nutrients in 0-40 cm layers under different tillage treatments

T2 (cm) BV AL T A (mg/kg) A %W (mg/kg) R (mg/kg)
0~10 RT 71.8+2.3b 293+129a 207+4.1c
FL20 82.1+3.20 a 22.1£0.65b 304+3.1a
FL30 80.1+4.5ab 14.5+0.38d 263+2.6b
FL40 77.7+6.0 ab 19.8+£0.22¢ 309+4.7a
10 ~20 RT 68.7+59b 16.4+026a 77.6+1.5d
FL20 71.1£5.9ab 16.0£0.14a 197+2.6a
FL30 73.1+ 10 ab 158+0.20a 102+2.6¢
FL40 82.5+22a 16.1£0.29a 130+ 4.0b
20 ~40 RT 320+4.0b 0.81+0.11¢ 94.0+55b
FL20 30.0£23b 1.09 = 0.10 ab 96.5+3.0b
FL30 373+22b 0.94+0.17b 13442.6 a
FL40 48.6+2.3a 1.78£0.19a 71.1+25¢
24 MEHEXNOIEFENZIN N
3 itig

Hy 2B AR 35 4R e 40 B 0 & 5™ 5 (P<0.05)
(I8l 4). FL20., FL30 FI FL40 4bFff 5 =53 51
43.7, 47.2 A1 50.1 thm*, % RT 4ZbBH(23.1 t/hm?)53 5
RN 89% . 104% 1 117%. FL40 ZbHUf g A, {H
AR ¥y 28 b B 2 S AN 2

A 5 3 35 0] A G2 R AN R UR o 2B T
A N2 B AT, RIS A SR ERE A
Fo, MY ZBHRERSIN T HHEBHZ R GE 1), IR T
HesE (A 1), $EE T R FOKRGER 2)F 0K
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60 a \
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e |
s |
o6 40 1 l
H
=0 b
koo T
20 1
O 1 1 1 1
RT FL20 FL30 FL40

a3
(FE BB D5 AN/ NG 1 3R A R A 2 ] 22 5 1 25 (P<0.05))

4 AEIHHELAEOIZEHEZEFERNFIN
Fig. 4 Fresh yields of sweet potatoes under different tillage
treatments

SYPEERR(ER 3), WEUEE T LIS, X 52 AR
SR AN, Ry R R A N RS
JERL LU R EE B Aikg (R 4. £ 5).

1 ZERHAE e 08 AT 280 1T 21338 7K o I A% Ha RN &5 A
A Ry BHHEMS LS OKE T R (B 2), FBOKE
KB (A 3), HHZE KRR GER 3), A
THCA LT XA R G Z TR Mo R 4
FH [i) bR = R A7 = AL I e A5 B R BEE T L
BOK A TR T HAHERN LR, i amagt!
LR 8] 38K 538 38 IR T IRIAHHE T
FH 1] 398 A8 8 0 S5 4 S i 2518 LA o th R A IR
BE . BRANFITRERA (3 28) I RE I -3 Bk i, 2
T MK, R TR AR PSP R BE
I R gEEURL 5 K oy [BAE R R EE AEE  o
E, FEAz M HIEA LR LR S IEEE LB
B m e, 5L, B 22HEL R
FEAFIEEE A, 5 I RR A B3 5], JFH - et
LT HE ., BERE . ERTHESDE s bn 1), XATREE -
BEEK AR A E R TRy BRI T )2 1K
Sy RSB E, REOHEA T HEPHEZ, BT
T EE 1), W7 gL, e T g
R FK (R 2). AL, By BRI e A S TR
JRE, WEMRGE 1), YRk, RE 2
BIRAZEKITFERBN, AR TRAF 3K ),
XL TET R E A K R B I W EEE, v LIk
TRAEY 32 21T SR 520 o X FUAS [R) TR B 2B B
ALFRIE J 81, M3 2B BEAE 40 em AbFE TR 3K T B
PR, KGO MRS R R OR, iR R ER, X+
BEAK oy IR & SO S, IR AIE 5 rh 21 S 7 ) —
ADEEEA

K ZERERUE T 3R A AE LI 09 5341 o A
WFoEBos, BZBHHE T AFRGRE 2R . A .
AL, A S RBET S, REAABSTED
EREAL, R R AR, Sy E D ERA R4
% 5). Wk, Wei P HGEIA N KRG L EHHE 7 a
Je BT AT 500 S e W B0 s SRR A PP 9T R W A
ZERFAE 3 v ) AL R S 22 PR A AL
i P RHZ —EEHHEREILT 0~40 cm +
BN, WR U T R, AR
TAEGLERE . WIRERG % I8 T A s, 45
BB ZZEHET 0~ 40 cm HHEAHLER . 2A . W
i SRR O ) A i L BERE A i BT 16.9%
32%. 5.7% 1 21.6%, Wi4wE. SHAAE S
A IR 5340, B Z2BkE A it fh 2
E b 8 3R 2, I FoR 2B 8RS in A2 ATk
TR LT 200 E % X R T R)2 1
AR S AR TARGNERE, N2 S TR ek
S LUEYERHAR ™ B, R IRRER AT )2 I
WIHIR TR R FARBR A, Wk, oA
%) - 398 5543500 T 43 A 4 AE AR BF 5T v £ i KR
JERETHI 5 — AR

TERF)Z IR A BRI EY A K L B & 1
KRS AT T, Ry R E Tt T
o AR O B R AL Ge RIS N T B Y
W, HA LU ZEHE 40 om B R, BRIk F)
117%. BTAWFFE B FRAESE . WA . B 2B HHE AR
B = PO AR R AR KRR I KR
BibA R RIEARE, Ky BRI AT BRI A &
Bibn HIEERR . B RK G 52 R U E R
W ZERHERBS A RN E LK o, AR AR K e
TR . BEAh, LLEIRALRE TR, B 2R E
AMEFTHERUR)Z , IR AT, mHE& TIRZE
HeAARsE Sy .

4 Z5ig

AWTERI], GG, BB R
T HIEBHE YRS, B TR IR, BT £
A, 4R 6 T R SOKREABEE, TR T
BURIZINIITY R T LA ROK IR, A 8000 5 1%
KIYEE, SR AR RRE T o By MR T L
SEAPLT S, WO T IROMERHR I, T TR
RIS, ARGE T IR RO . il AR TR
J2 L HEEANE L KRR ESE, et T
RS NIE RIEC IS N R 2 (R RTR T EAR
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