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Influence of crop rotation and straw returning to the field on
soil porosity and organic carbon distribution
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Abstract To explore the effects of long-term crop rotation on soil physical structure and organic carbon, a total
of seven treatments, namely potato continuous cropping, maize continuous cropping, soybean continuous
cropping, soybean-maize rotation, soybean-potato rotation, maize-maize-potato rotation, and soybean-maize-
potato rotation, were set up at the Soil Management and Ecological Restoration Scientific Observation and
Experiment Base located in Arong Banner, Hulun Buir City, Inner Mongolia Autonomous Region from 2022 to
2023 by taking potato continuous cropping as control. The effects of different treatments on soil bulk density,
total porosity, capillary porosity, organic carbon content, organic carbon storage, and organic carbon
stratification rate during harvest period were determined. The results showed that: Compared to the continuous
cropping treatment of potatoes, maize-maize-potato rotation treatment, soybean-maize rotation treatment, and
maize continuous cropping treatment significantly reduced the soil bulk density in the 0-10, 10-20, and 20-40 cm
soil layers, which were respectively significantly reduced by 13.96% to 19.94%, 13.05% to 21.83%, and
12.53% to 22. 72% in different soil layers (P<<0.05). The rotation treatment of soybean-maize and the continuous
cropping treatment of maize in the 40-60 cm soil layer significantly reduced by 12.46% to 17.47% (P<<0.05).
Maize-maize-potato rotation treatment, soybean-maize rotation treatment, and maize continuous cropping
treatment could significantly increase the total soil porosity in the 0-10, 10-20, and 20-40 cm soil layers. The
different soil layers were significantly increased by 7.57% to 10.82%, 7.35% to 12.56%, and 7. 42% to 13. 35%,
respectively. The rotation treatment of soybean-maize and the continuous cropping treatment of maize in the
40-60 cm soil layer significantly increased by 7. 42% to 10.64% (P<<0.05). The capillary porosity of the soil in
the 0-10 cm soil layer treated with maize-maize-potato rotation and soybean-maize rotation increased significantly
by 5.37% to 7. 86% (P<C0.05). The soil organic carbon content significantly increased by 10. 23% to 36. 78%
in the 0-10 cm soil layer treated with rotation of soybean-maize-potato and rotation of maize-maize-potato. The
rotation treatment of maize-maize-potato in the 10-20 cm soil layer significantly increased by 16.65% to 33. 77%.
The rotation treatments of maize-maize-potato and soybean-maize-potato in the 20-40 cm soil layer significantly
increased by 28.74% to 53. 66%. The rotation treatment of soybean-maize-potato in the 60-80 cm soil layer
significantly increased by 10.89% to 13.00%. The rotation treatment of soybean-maize in the 80-100 cm soil
layer significantly increased by 16.67% to 19. 28% (P<C0.05). Soybean-maize-potato rotation and soybean-
potato rotation treatments increased the organic carbon storage in the soil layers at depths of 0-10 and 0-20 cm.
Soybean-maize-potato rotation and maize-maize-potato rotation can increase the organic carbon storage in the
soil layers at depths of 0-40, 0-60, 0-80, and 0-100 cm, respectively. The first and second stratification rate

decreased in the maize-maize-potato rotation treatment and the soybean-maize-potato rotation treatment, while
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the third and fourth stratification rate increased in the maize-maize-potato rotation treatment. To sum up, the

optimal crop rotation model for the black soil agro-pastoral ecotone in Inner Mongolia is soybean-maize rotation,

followed by the soybean-maize-potato and maize-maize-potato rotations.

Keywords the black soil agro-pastoral ecotone; crop rotation; soil physical structure; soil organic carbon;

organic carbon stratification rate
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Table 1 Foundation fertility of 0-60 cm soil layer in 2016
+ 2 /em LR/ (g/kg) Bl A L/ Cmg/kg) MW/ (mg/kg)
Soil depth Organic carbon  Alkali hydrolysable nitrogen Available phosphorus
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WA/ (mg/kg) A/ (g/kg)  &WE/(g/kg) A/ (g/em®)  HALBRE/%
Available potassium  Total nitrogen Total phosphorus Soil bulk density  Total porosity
193. 33 2.39 0.59 1.02 61.51
198. 33 2.38 0.61 1.15 56. 60
153. 33 2.23 0.56 1.22 53.96
103. 33 1.45 0.44 1.31 50. 57
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Fig. 1 Monthly rainfall and average monthly temperature in

the test area during 2022-2023
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Fig. 2 Changes in soil bulk density under different crop rotation treatments in the same soil layer in 2022 and 2023
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Fig. 3 Changes in soil total porosity under different crop rotation treatments in the same soil layer in 2022 and 2023
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Fig. 4 Changes in soil capillary porosity under different crop rotation treatments in the same soil layer in 2022 and 2023
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¥k M-M-P &b 15 5 d5c &, N S-M-P .M-M,
S-S, ¥ W F 1R B (P<<0. 05), M Ah 2023 4F S-M b 3
LR S R (P<<0.05), 2022 4E 4 B AN B 3
(P>0.05), 40—60 cm + JZ 2022 4= 45 4b P 18] JG i
#2253 (P>0.05), 2023 4F S-S Ab B HLAK & 2 5
w, R o M-M, S-P.S-M-P, H ¥ & # £ &
(P<<0.05) . 60—80 cm + JZA HLik & & 2022 4F M-
M K¢ S-M-P b3 5 2 45 5 (P<<0. 05) , Hik i S-M.,
M-M-P.S-S.S-P (H$2 & A B (P=>0. 05) ;2023 4F
S-M b HUA LR & i 48 T B B H IR M-M-P,
S-S.S-M-P.M-M, ¥ I & & 5 (P<<0.05) . 80—
100 em 4 )2 M-M &b B BLAR & & e, HRk O S-M
Rh B 34 4R (P<<0.05) . Ah,0—60 cm 2
i P-P AL HE, 2023 4 H 4% b B HILAR & 55 R 3
F 20224F ., 60—100 cm + )2 A HLIK & & 2023 4R 5%
2022 4F R REARE .
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Fig. 5 Changes in soil organic carbon content under different crop rotation treatments in the same soil layer in 2022 and 2023
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5

2022 F1 2023 4 A [6] 56 VE & GE X - AT HLAK fif
WL R WLE 6, Bk, KT P-PAA B,
2022 4F S-M-P ,S-M . M-M-P 4b B A A [ F2 2 45 5
+ A PR B B AR B3 (P>0.05) 5 2023 4
40—100 cm + % + ) S-M-P . M-M-P K& S-S 4b
PEA BB it 5 34 B 4R T (P<€0.05) . 2022 4F

0—10 cm + I S-S 4k B HLRK fiff 1t fe &5 , M-M-P &b
%A ; 0—20 em 4 I S-M-P 4b B A ML 6% fiF HF %
B, M-M-P &b # £ % ; 0—40, 0—60, 0—80, 0—
100 cm 4 %8 S-M-P &b #4if it 5 55, S-M Ab 3R AIG .
2023 4E 0—10,0—20 cm % S-S kb B i B 5, H
& 4b B E] 22 5 OR B (P>0.05) 5 0—40 em + 3%
S-M-P 4b H i £ fe e, OO S-S .M-M \M-M-P,
S-P, 5 PPt AL, BEFERSE T 7.600~
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19.53% (P<<0.05) ; 0—60.0—80.0—100 cm + &
S-S 4b B fif i fe s, HON S-M-P  M-M \M-M-P,
A TE WA LR i = o ) W3 B 8. 07 %~
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HLAS i e 3 A 5 F 2022 4F
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Fig. 6 Changes in soil organic carbon storage under different crop rotation treatments in the same soil layer in 2022 and 2023
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A

2022 F1 2023 4 AN [A) $E 4 & e 0 + 3 A HLak )2
LR M 25 S WL 7, ) UL A AT P-P AR EE B
A b B AT [ AR £ 4% SR1 K& SR2, H M-M-P 4b B £
i, 2022 45 A [a] b ¥ jE] SR1 22 A8 B 38 (P>0.05);
2023 4 i S-M ik 3 5 2 38 fin 16. 80 %6 (P<<0.05) ,
H o 4 W E 2 5 A~ 8B F (P>0.05 .

(@)2022fF

JISR1 [ SR2
E7 202252023 A—tERFARELETHBEENBELENEL

Fig. 7 Changes in soil organic carbon stratification rates under different crop rotation treatments

2022 1 2023 4 S-M-P & M-M-P 4k B & 2 [ A%
SR2, FE AL 14.88%~22.50% (P<<0.05) , 2022 4F
M-M &b # SR3 fz i , H K B S-M-P.S-M. S-S,
S-P ,M-M-P 4b B AIK, A [) Ak 38 0] 25 S5 0K W 3%
(P>>0.05) ;2023 4 M-M-P 4b B SR3 5% &5 , Hk
S-M . M-M .,S-M-P, S-P 4 # £ 41k , S-M J M-M-P
b P R S 22,69 % ~22. 85% (P<<0.05) , Hi 4
b B R 25 O i (P>>0.05) . 2022 4F S-P Ab H

(b)20234F

'SR3 SR4 SRS

in the same soil layer in 2022 and 2023



46 IS [ N SR S

2026 4F 55 31 %

SR4 ik, ik i S-M-P M-M-P, HJZ L KK F
P-P 4b#, S-M Kb 35 55 5, AS ) Ak 3 0] 22 SO
(P>0.05) ; 2023 4F S-M 4b 3 SR4 #% &5, Hk N
M-M .S-M-P M-M-P S-S S-P,P-P &b ¥ f Ik, H.
B S-M Ab B & 25 47 5 18,88 % (P<<0. 05) , Hi4x 4k
PR 2 5K B % (P>>0.05) . 2022 4F M-M-P K&
S-P 4b¥ SRS & T P-P AL, S-M-P &b B f A1,
W N S-M.S-M . S-S, % 4b (8] 22 5 A B 3% (P>
0.05) ;2023 4F P-P kb # SR5 ik , S-M 4b H SR5 i
F L KN S-M-P . M-M-P,S-S.S-P . M-M, % kbt
PRIA] 22 5 OR .2 (P>0.05) . LA, 45 3 R 48 1
b BT R R AR W R 2 LR R
H A B . B AR AL L E] 2022 4 A2 AL i #
BRF-2% 2023 4F U7V F RIS L, HR G- B oK
EAL T SR3.SR4 SRS JZ LR b T 0541 .

2.7 EMIBIERSE T RIBRMEXMES

AN v 46 A A5 X6t 49 B 235 4 B A BB F5 A 9 A
K E Ay B4 LI 8,SOC 5 CPL.TP & B & iF H
X, 5 SBD . SR.SOCS £ i & i 5¢ (P<<0. 05) , #
Xk R E N SR>SOCS>CP>TP/SBD., SOCS
5 SBD.SRERFEMK,5CP. TP.SOC £ &
fAH 56 (P<<0. 05) A & #2 2 SOC>SR>CP>
TP/SBD. SR 5 SBD.SOCS £ & HFEMK, 5
CP.TP.SR & & 3 i H 5 (P<C0. 05) , A e PE & i
N SOC>SOCS>CP>TP/SBD. SBD &5 SR,
SOCS & i #F IEMH &, 5 SOC . TP . CP & g & 7 4
X (P<<0.05) , 1 & ¥ & F A TP>SOC>CP>
SOCS>SR. TP 5 CP.SOC & R FEMXK, 5
SOCS.SR.SBD £ & 2 i # 5¢ (P<<0. 05) , A X
FLEE f SBD>SOC>CP>SOCS>SR.,

SOC Nole -0. 69 -0.85

SOCS ‘ SOCS 0.74
@ @ -
SBD ‘ <

TP . &
@O

- @
SOC

SOCS SR

FIRFR -
-0.60  0.60 0.67 Pearson’s 7
1.0
0.8
0. 64
0.6
0.4
0. 53
0.2
0.0
SBD 1.0 -0.56
F-0.2
* . TP 0..56 -04
-0.6
‘ . cp 208
-1.0
SBD TP cp

SOC.SOCS.SR.SBD . TP .CP 4§ + 8645 HLAk & 1 .+ 85 MLAR it i £ 5 ML 210 R 1 BFLBRE BB FLRE . +3om P<<0.05,

PRR R AR IEASE AR TUHSE .

SOC, SOCS, SR, SBD, TP and CP refer to soil organic carbon content, soil organic carbon storage, soil organic carbon stratification rate,

soil total porosity, and soil capillary porosity, respectively. * indicates P<<0.05. On the scale, red represents a positive correlation, and blue

represents a negative correlation.

B8 AREEEX LEREREXEST

Fig. 8 Correlation analysis of soil indexes under different crop rotation modes

2.8 KEMEMHHEXT M IR 4 MBI B

KRR AE R Goxt £ A R2 M 5 2016 4F
SERBEAH L 25 R L2 20 AT UL AH AT 2016 4 1 4
H L 2022—2023 4 4% TS L JZ I AT Ak PR B 4R
R B Ho S-MZE HE B N 3 M R/ kO M-
M-P.S-M-P,P-P b PR H G 3% . 0—10 cm
TR AP R E AR S T 13.95%0~39.41%,

o g MR AL B S E 4R T 13.95%0~37. 42% (P<<
0.05), 10—20 cm +JZ S-M-P.S-P.S-S & P-P 4t
PR B FIRE T 20.31%~30.82% (P<<0.05) .
20—40 cm + 2 B M-M . M-M-P &b B, 4 4b B 25
L FERE T 4.07%~28.10% (P<<0.05) ., 40—
60 cm - JZFE M-M . S-M 4b Bl | H 4y 4b B 25 & i 2
T 8.23%~20.01%(P<<0.05),
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Table 2 Effect of long-term crop cultivation on soil bulk density

2022—20234F + A

+J7/em 2016 4F L A4 Soil bulk density in 2022-2023
Soil depth  Soil bulk density in 2016
M-M S-S p-p S-M S-P M-M-P  S-M-P
1 | 090,01 B 121+ 140+ 143+  1.17+  1.41+ 1.19+ 1.31+
e 0.01Bc  0.0lAa  0.04Ba  0.02Cc  0.01Aa  0.03Cc  0.01Bb
1.23+ 1424+ 151+  l.24+  1.47+ 1.27+ 1.394
10—20 1.1540. 01 ABc
0.03Bc  0.03Aab 0.02ABa 0.03Bc  0.06 Aab  0.03Bc  0.05 ABb
1.3+ 144+  1.56+  1.27+  1.52+ 1.28+ 141+
— .2240.
20740 L2220 13ABd ) s Abed 0.03Aab  0.00Aa  0.02Bbe  0.02Aa  0.02Bbed 0.02 Aabe
.39+  1.46+  1.60&  1.35%  1.52+ 1.5040.0 1.44=+
— .3340.
4060 1. 3320.00Ad 0.03Acd  0.03Abc  0.04Aa  0.02Ad 0.03Aab  2Ab  0.02 Abc

IR AFRE F 53878 [ — 4k B AR [R] 2)2 B8 FRTE 0. 05 /K F b 28 53 835 5 AN l/ING 7 B 3R [ — £ 2 A S 1R Ak BE A 8 AR 7E 0. 05 7K

FERRRE. KM,

Note: Different uppercase letters in the table indicate significant differences at the 0. 05 level among indicators for different soil layers within the

same treatment; Different lowercase letters indicate significant differences at the 0.05 level among indicators for different treatments

within the same soil layer. The same in Table 3.

KA ) 50 2R g0 0+ 38 8L B B 1 52 e
2016 4F FERIELAH L &5 R 0L 3 3. 7T UL A T 2016
AF - M M FL R, 2022—2023 AR R IR E LR kA
Aib 2] B RRARG A A, Hoh S-M L LB B R AIG B
/N R M-M-P . S-M-P, P-P 4b 3 5L Bt 2 [
b i % . 0—10 cm + JZ Fr A b BB AL B ) %
BEAR T 5.56 % ~15. 39% (P<<0. 05) , Herfr 4 4 ik 7

BB T 5.56%~14.62% (P<<0.05), 10—20
em 2 Bk M-M | S-M 4b B | H 4y 4b B FLBR S B 2%
WA 4. 36 % ~13. 53% (P<<0.05), 20—40 cm 1 )2
Bk S-M . M-M-P kb #, A hb 218 AL IR B 25 [ AR
T 4.49%~12.93%(P<<0.05), 40—60 cm + )2 S-
S.M-M-P.S-P & P-P Ab# & ERFK T 5. 58%~
10. 80% (P<<0.05).

®3 KEEOHEN LEBILBEERR

Table 3

Effect of long-term crop cultivation on total soil porosity

1 )2 /em 2016 4F B FL B BE
Soil depth  Total porosity in 2016

2022—2023 4F B AL BE
Total porosity in 2022-2023

M-M S-S pP-P S-M S-p M-M-P S-M-P
54.38+ 47.28+ 46. 16+ 56. 004 46. 94+ 55. 24+ 50. 734
— . i_ . P
010 61.5520. 01 Aa 0.48 Ab 0.55Ad 1.64 Ad 0.71 Ab 0.49 Ad 1.17 Ab 0.45 Ac
53.43+ 46. 37+ 43.07+ 53.024+ 44,55+ 52.24+ 47. 64+
10—20 56.60+£0.25B
‘ 1.28 Aab  1.00 Acd 0.69ABd 1.05Bab 2.30Acd 0.99Bb  1.98 ABc
90—40 53 9640, 15 C 49.47+ 45.75+ 41.03+ 52.094 42.48+ 51.75%+ 46. 66+
ST A 0.95 Bb 0.94 Ad 0.13 Bd 0.75Ba 0.85Ad 0.76 Ba 0.68 Be
47.66+ 44.99+ 39.774 48.94+ 42. 71+ 43.46+ 45. 68+
40— .57+0.25D
060 20- 5720 25 Da 1.08Bab  1.22 Abc  1.63Bd 0.91Ca  1.09Acd  0.59Cc 0.63 Bbc
3 W ® BN, ALBRBE AR, 3 A b BIOH R TR A R
8 T

3.1 EMIRIERSGEN T IEYIELEHHNTIE

AN TR E ) M 22 %+ 1 25 33 R AN [R] L AR R 9 43
A1 T 5 W) A S ) B A, B AR A RO, 3R
T HEE A Y R LR R A EY . AR K
P 2016 S FE R L , 2022—2023 445 4b B+ 75

FLBEE A 52 ) 35 M = TR AL . 5 Tin SF U F
T, EK-R G AR AR L3 /VR AR P SRR 20
grad 2 AR AL B LI REAIR , S B0 JE A LA
B, [FAEW M T P-P AN, M-M-P 4t 3 7] i3
FHE R 0—40 om )2 b HE R AL R BRIL A
i, S-M Ak BT %} 0—60 em - J2 LR EE K 75 &
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A FE R, 2022 K 2023 4E 5T 35 B M-M-P &
S-MALFET B R EH 0—10em L2 BEALRE , £
PONGE SRl S WoNl & ks £7/5 K2y AR i)
FR, GRHEY) e VR T A A A R AR T
B, Bk R EFLBRE S SRR —3 . KE-EX
K EK-EAK - EHRAE A 0—40 cm T IEAH
RS FLBREE S I, 5 S RMEY) = C: N 8% B8 W hin i
G3 AR O, R I AT - SR PLBT TR
HEEHERED, EK-E K-SR ERENRE O0—
40 cm = EY LR, VTR S R R BT B ALK 2 |
IS VN o < S L e = W0 B NS 5/ N o i Y
0 Z 0 A LT AR B A Sl R A DL i
Hon. JF H ROk S B8 B R 5010 U BUE A, {2 F
- HEP RARBIE B, R FRVE ROV R AR & 1 E
E S A IR EINVE =00 2UNE RS Wl YL'e
B AR R . AR EB K E-E KRR
fERAL AT DL o 3% 3R 2 L 5y B 45 /), X IR 2
(=40 cm) - 48 78 5§ F AL R b 07 7= A 5 i, ] R
REHTRGETHMRZEY , AR R ATERA 1 5
50—80 cm, #i2 & ] ZF 7 TR Y 2 1 A+ B AL B
£, ERS SR E SN LB E Y B R EAR
1 AR A RN, 2R A ok R X
25 K 1 52w T T 2 3 A B AE R . B0 A EG
SEUHEAT I 2V AR AR AR SR T, 0—60 cm 2 E ok
HAE FIEA TN T EKR-KRGAE, BALBE £k iE
ER T EK-KRE8AE, HA 5 H 2023 4F 0—
60em & L EEKREMELERERTEK-KER
S ALBR R EOREMEDNT ER-RE5/E, i s
PR AVERS AR 6 H i A OC, K A AT AR 1 4 g
AU &R M Y AR R, H
T oK 5 K G [F) R FFAE 9 o i R R ] AR
WFFEHEAT 6~7 - %8 VR R0, 561 8 100 i 1 e 2
s+ Y A A AR BB R R 2 —
3.2 EYRERSEX T EFVRAE I

A HURR 2 3 BT ) T B2 R 4, A LR
A BT AR R K BE T G IR B
AWFSE % A T P-PALBR ,S-M-P M-M-P . S-M
b BT AR B 0—40 cm LR AP & L S-M-PAJ
R R 60—80 em 2 H HEA HLEK & 5, S-M AL B
Al 4 3 2 80—100 em )2 A WL & . S-M-P [
PR 100 em R EE R A HLAE R, S-P Ab B T 4%
R ARG R, M-M-P Al 8 3 $#7% 40—100 cm

WA HLRAE SR . M-M-P & S-M-P a] £ 25 A% 1- 13
SR1.SR2, SR3.SR4.SR5JZ1L%E 2023 4E LRI N
K -FRFEEA A T 2R LE W . ARFFR T
RIR G -EKRBAIE K -FR-DRERME L K-
FOK - A AE AT A AR R R 2 R LR, bR
TR -E S AR R 2 A MR & S A
ERm WA REA RS B, SRHMEY S 5%
YE] i 7G HLER PERE N 7. 1% ~21. 4% 31X 5 A B 5T
KGZ SRAFMEA YRS N —3. SRHEY R
YA o & i TARARHEY) , il AE 2 55
WA B R TR IR AR R K - R
PR3 & A LR & 2 (HA DL 20T %A % 2
= ALK S T BE SR RO BB L S
55 RN G2 ik SRR PR R, - Stk 1 A AR Bl 07 )
P A LR S I, AP R R T -k
YR A 848 5 0—20 cm + )2 HLBR A% 7 (H AR HF
FEH 0—20 cm + )2 K G- TR AE - 2 A Pk it = 1
A IFTC AR AL T RE R T R VR I AR
WAL IR A BLAs 43 , S B08TA ML A 2 T 3
A BB 5 o, (P AR B A i R REAS B4R T, Fok-
oK - B AR A DL T = A R R TR
KAHFFE W, (5 2 55 40 B AE L3 38 8 ek
FE IRV B R JZAE W 58 B i AN TR 2 (A LA % it
Kot Fh s K EREAFE R CoN SRR vl b +
SR A ORI R 2 I 5 - SRR AR BE , oK AR AR
ARG @1 4~1. 845 (H15A T 2 1A VLT i A7 AE
58 L RN S A NIS R o SRR X1V (Y PN
W2 R A DR & i Rk AR & AT e TR S %
KERAE A A FZEHIAR R 2R R R AR E £
AT HLARAT S0E REFF HH R 2L Il i A SR AR R
PE AR 1 S5 5 . A HILA E - S8 (% R T FALG, AR F
FEP L RG-FER-DRBE R FoR-FR-DRERER
T RZEVERZ I, BERS TIRZ LR R,
SR3.SR4.SR5 )24 2023 4E AL T 2022 4E A8 4k #4
22 W NIl S 1t (D LB 0y 5K 5 3 o) =Y = e el O 3
{8, BEZREZHHBRAAR S0, 2022 4B I A
W H 2023 FE K -FKEAE 0—10 em + )2 H 1A
DIRTa R TE S DIV D NIANG S R T (Pl
BRI TR A B
3.3 EVBRERENTIEYEEHREIEEX
4 B %2
ARUFFERFW, TP.CP 5 SOC H & 8 # 1
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M, SR.SBD 5 SOCS H & & #F 1IEM & ,SBD 5
TP.CP.SOC & B & MG, THELEE 5 - K
O3 K IRy W AR Is A O, Z BRI IR RIS S
S, AL B EE A R T A i v s SR i IR B A
Yy AR 2R WP W B s A 3 B, AR I B R A A A
AL B P - v L B A R B R A ] O B A
LB RIE R & B4 AL T Sk ah . BAEALIE MK
ANEG I - AN TG B PR R AL R
HREAR 4 Hh S W - SR B AE A, 25 A, fi 0
B RE B0, LB R AR BRRIAR R A K R AEY R
B AT A LY 53 R AL, 5 3t R
IR SR AL B T+ A BLaR & i, B AL
B RE | BRAIK M 25 B, Xu 2610 58 R W+ 3 HLR
AR THA BT ORI R AR 0 IE B, i 1 4 R AL
BRURE . MR FL BB BE A AR S i 4R o T A
75 5 B AT ML 2 Ak 4 B v I R I, A LR
g S o =) | R T(TRV o w5 = NI |
SRR S e AR B A LR i A
aLRTE R

4 4 it

AR I LA 44 S A Ry ot B R ST AN Rl AR AR AR X
Xif e A A WL AR . EELSB W
1)K - oK B oK - 6 K - T 4 S A A Ak B AT
AR Y B, R G- RS AE T A RO
0—60 cm + 24 8 MALBRE | EK-E K-S 58 %R
VERT A 30 5 0—40 em 4 2 25 8 K FLIREE
DRG-EK KRG -EKR-DEE R F K- K-
A B R A AR LIRS . KU -E
K- R - N B K- OK- D AR
Aub B AT A YA v A LR B
DEK-FR-BERE KE-FR-BRERKG-
FRBARALFRAE 0—40 em + )2 E A RFEE, KF-E
KA AR AL FAE 40—100 cm + )2 2RI, 25 E, N
56 T AR RS At P - X B e VAR O K G- oK
WHEK-FER-DHBE KT-EK-DHE,
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