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Seasonal Dynamics of Soil Nitrogen Fractions in Dryland Spring Maize
Field Under Straw and Plastic Film Mulching
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(1. College of Urban and Environmental Sciences , Northwest University, Xi’an 7101273 2. Shaanxi Key
Laboratory of Earth Surface System and Environmental Carrying Capacity, Northwest University, Xi’an 710127)
Abstract: Dynamics of soil microbial biomass nitrogen, potentially mineralizable nitrogen and particulate
organic nitrogen during crop growing stages are important to understand the nitrogen cycling responding to
mulching practices in dryland cropping systems. Based on a long-term mulching experiment in the Losses
Plateau, this study investigated the dynamics of soil nitrogen fractions at different crop growth stages under
straw and plastic film mulching conditions. Three treatments as straw mulching at a rate of 9 000 kg/hm?
(SM), plastic film mulching (PM) and no mulching (CK) were included. The results showed that: (1) The
contents of soil total nitrogen, microbial biomass nitrogen, potentially mineralizable nitrogen, particulate
organic nitrogen and mineral nitrogen showed a tendency of decreasing at seedling stage, increasing at jointing
stage, decreasing again at belling-heading stage and recovering at filling and harvest stages, except for nitrate
nitrogen and ammonium nitrogen which increased at seedling stage. (2) Compared with CK, straw mulching
effectively increased the contents of soil total nitrogen and nitrate nitrogen in 0—40 cm soil layer and soil
ammonium nitrogen in 0—20 cm soil layer at most growth stages of spring maize, and increased soil microbial
biomass nitrogen, potentially mineralizable nitrogen, and particulate organic nitrogen in 0—40 cm soil layer
at nearly all growth stages. (3) Compared with CK, plastic film mulching improved soil nitrate nitrogen in

0—40 cm soil layer and ammonium nitrogen in 0—20 cm soil layer at most growth stages of maize, and
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decreased soil total nitrogen in 0—20 cm soil layer and particulate organic nitrogen in 0—40 cm soil layer at
the later growth stages, and decreased microbial biomass nitrogen in 0—40 cm soil layer and potentially
mineralizable nitrogen in 10—20 cm soil layer at most stages of maize. (4) Soil microbial biomass nitrogen,
potentially mineralizable nitrogen and particulate organic nitrogen under mulching all had an important
contribution to the dynamics of total nitrogen, except for the ratio of particulate organic nitrogen to total
nitrogen in 20—40 cm layer under plastic film mulching. In conclusion, straw mulching in the Loess Plateau
has a significant role in increasing the contents of soil nitrogen and its fractions in spring maize field, which is
conducive to improve the soil fertility and nitrogen fixation levels as well as crop production. While plastic
{ilm mulching would reduce soil nitrogen fractions at the later growth stages of maize. Higher soil nitrate
nitrogen level with plastic film mulching would increase the nitrogen leaching risk in maize field.

Keywords: straw mulching; plastic film mulching; soil total nitrogen; microbial biomass nitrogen; potentially

mineralizable nitrogen; particulate organic nitrogen

AREMYAEREFIHFHREERILRZ —,
LRS- 7/ NG L AT & 8 N R A1 v S
GE AT AR A SRR ORI kIR T R . R
G PR AT R X B 5 it P ) I 2% 1 DR I R
T A FOF A R MERE S T IR AR o 57
AT o il 2 SR e 25 U AL T LA IR ORI S Y
SRR G R BRI AE SRS iR 5
WHRGEDERKWAZESY . LEEEYRA
AT AE AT A R B2 R S0 P PR AL ), T DATE
— VR A A Z P RS () A8 R i ) A A Al PR T
W R ORI A AL A BA A T A LA
S E AL 8]0 o (] 2 73 X A8 B e F) o)
AR R L K R RS AL B S AL U
Py A LB R SOBUR AT P A L T P R
% U8 B0 S Xk T A el BR AR B i L G IE A R
Fr5E A IR AR R A B2

AT SR 5 T 1 I e A PR HG R ) R 0 4
7P FAE T [ AL 7 SR Al DA 2 )3z T
LA A O TE . EA RS RS
PR o ) LA e 4 04 B R B R R T

i 57 T 0 9 4 G R L 43 A R e ) RS A AR
YEY) A= B 1) 25 A7 PR AE S TR) if 25 SR b S0 H oA
K Mo 24 i e 7 56 7 2O — B 30 (il
D +HER A o B R 6 A R A T W sh A G
TR X 8T PR B U 1 R 0 B 2R YT Bl A R e
AHGE ., ARCLLE - SR RAER K H R4, 5
T F () A6 3 L A B 1 S A R b B 5 2% 1
TYEIAS R A B I - R A o ) s S AR LR AR, B AR
PR A AN [R) 04 4 % 2 7 55 ) 2 e g 7 LA
TR A T - S5 50008 oA 3k 2 ) B
1 MES5JE
1.1 HREX#ER

A TR K E T AR 1 km 49 205
F(35°12'NL107°45 E) L #E 4K 1 200 m, 4F 44950 9. 1
C AR K 579 mm, H 55% LA ESEHRE 79 A,
FIERE IO T S 24 4, HRIRIE . 2008 AR AR IR
R b HEIA A WL ER 177, 2016 4R T RARE A
B AR SR A WE 1, AR B ok A P
BheE B R A 4+ Rl AR A

#1 RBAH LB 0—40 em LEEA U FHR

)RR/ HHLAE/ 5/ R/ HALER/ VIR
cm (g+ kg™ (g kg™ (mg « kg™") (mg « kg™") pH NO- N NN
(mg « kg ") (mg » kg™ 1)
0—10 8.73 0. 81 5.4 139.9 8.18 13.0 2.9
10—20 8.32 0.73 3.6 119.4 8. 17 13.2 2.2
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CK  1.3440.03bA  1.10£0.02bC  1.2240.03aB 1.1340.01bC  1.2140.02bB  1.340.03bA
10—20 SM  1.3940.03aA  1.1740.00aC  1.2540.02aB 1.16%0.01aC  1.25+0.01aB  1.4240.02aA
PM  1.3240.02bA  1.0540.02¢cE  1.2240.02aC 1.1040.02¢D  1.2040.02bC  1.284-0. 02¢B
CK  1.1740.05bA  0.98%0.04aBC 0.96+0.01abBC0. 94+0.02abC  1.0140.02bB  1.16=0.02bA
20—40 SM  1.23%0.0laA  1.01%0.01aC  1.00=£0.02aC 0.96=£0.01aD  1.05£0.02aB  1.23%0.02aA
PM  1.1640.02bA  0.9040.04bC  0.9340.03bBC 0.9240.02bC ~ 0.9740.02bB  1.1340. 01bA

T CK N ANBL 30 18 SM O L F I 9 000 kg/hm? B FEFT PM y A FIIRAE & . W — )2 (7 — 5180 Ja R R /NE 58 208 % 4k
J] 22 5 42 (p<C0. 05) o 7] — 1 J2 A — 47 Bedli Jm AN TR RS 5 B 7 4% 2 7 I 300 1) 22 52 425 (p<C0. 05) . Rl



5 43

Bl 22 A5 FEAT S5 M R S A P T AR SR I R A A KA 249

2.2 AEEBERBETIETREASEDE

R 3 T LU o b SR A S v AT )
Th B T R HE R ORI ] T L A FR S LR
[ AR fE BEA —F, A HRBOR B S A S =
Bid T ETKF (p<<0.05).,

SEERE] 3, PM 45 T2 IS A & EIERR K
ol WU T — el i 4 A 9 I AR B T Y 3 S T SM
M CK, 0—10 ecm +J2.SM #1 PM # CK 4 3 i /3
Bk 12. 60 % ~186. 08 %0 Fil 40. 34 % ~260. 95 % (p=<<

0.05), 7£ 10—20 cm +)2,SM 5 PM 4b # 7£ [ K m
WUET—Jrly A 300 A1 ) JHG At B 300 35 450 CK I 2 42 /& il S
A (p<<0.05), SM Hil PM # CK (1) 34 15 43 5 K
14. 27 % ~197. 40% F1 63. 44% ~ 226. 40% (p<C0. 05)
F£ 20—40 em )7, SM il 25 05 f 76 v B L
TS AR 4 CK 4285 1 14, 31% ~84. 04 % (p<<
0. 05) , PM 7 B A W WU T —Fly 2 199 7y At B 97 488 CK
PEE T 45.62%~200. 48 % (p<<0.05),

£33 TRAMKREBEETEEAFTALEBTYPIERSESEDS 7 :mg/kg
+Jz Kl —
$ % T i &k MY 3!
—— b3 i B 19 T 4 o T i F

CK 18.67+0.66cF 22.3742.08cE 58.
0—10 SM 23.15+1.18bF 64.00+1.64bB 68.
PM 58.51+2.02aD 80.75+1.00aB 89.
CK 14.54+1.73cD 18.8140.54cC 33.
10—20 SM 19.72+2.36cE 55.9441.06bB 58.
PM 43.6542.38aC 61.40+2.24aB  68.
CK 13.10+£1.02bD 16.9140. 34cC  30.
20—40 SM 14.07+0.70bD 31.1341.57bB 39.
PM 39.36+1.07aC 41.7140.83aB 44,

6042.26cA 30.3940.74aD 33.2141.06cC 41.07=40.53cB
5640.44bA 31.6240.88aE 41.3141.25bD 46.2540.90bC
9041.45aA 30.54740.63aF 46.60+1.85aE 77.2940.96aC
524-0.53cA 11.8540.26aE 21.984+1.00cB 32.7341.02cA
5741.43bA 12.3340.64aF 26.6740.96bD 37.4041.51bC
90+1.47aA 12.1840.61aE 35.9241.10aD 60.0440. 60aB
7641.56cA 11.3740.29aD 16.3041.27cC 21.3240.79¢B
994-0.88bA 12.254-0.49aD 18.6340.48bC 32.9341.46bB
7940.88aA 12.25

H

0.50aE 28.27+1.02aD 45.88+0.97aA

4N TSR ERAERFNSERE. 0—
10 em +J2EASELERI FI S T RE ESE Z ORI
[ 7t310—20 em + 22 SM +HER A R 2 W I S
R EESR I R AR RS MR B R T £ # # PM AT CK
AP 0—10 em +JZ2501520—40 ecm +JZ,SM 4+

B S RAE W) AR T L Bt R T R RE S RIS )
[ 7+, PM B3t SMJEA— S, DO T HAE i Y 1
T E S A bR 76340 W OR R AU  CK FE Y] B T
WL T e R SR R A - WA [l T, % Ak B4
JRWCHR I e A R R 2 8 T K- (p<<0. 05),

£4 FAREELETEEAAALENIBESRSBDA ¥l mg/kg
LR m G g ¥ 0 PO 31 W 75 3
VI /em 0
CK 3.3740.05¢D 25.2340.16bA 24.31+0.06bB 2.73+0.08bE 3.5240.07cD 4.2240.05cC
0—10 SM 3.63+0.06bF 25.7940.15aA 24.32-+0.08bB 3.83+0.10aE 5.6840.03bD 6.43+0.07bC
PM 3.7940.07aE  25.98+0.15aA 24.99+0.07aB  3.8540.08aE 7.1240.07aD 8.31+0.09aC
CK 2.354+0.08aD 24.31+0.14bA 22.87+0.16bB 1.8340.06bE 2.26+0.06bD  3.0740.07cC
10—20 SM 2.45+0.12aD  24.74+0.20aA 23.52+0.14aB 2.13+0.07aE 2.27+0.05bDE 3.4140.06bC
PM 2.524+0.07aE 24.96+0.04aA 23.75+0.10aB 2.2040. 08aF 2.7740. 04aD 4, 83+0.05aC
CK 1.17+0.03bD 23.25+0.30aA 20.33+0.06bB 1.3240.08aD 1.56+0.04bD  2.65+0.04cC
20—40 SM 1.1940.04bE 23.03+0.15aB 23.6540.11aA 1.30+0.05aE 1.5840.03bD  3.53=+0.16bC
PM 1.49+0.05aD 23.78+0.15aA 23.73+0.14aA 1.4140.07aD 1.95+0.03aC 4.5640.07aB

Sh PRI AT L PM 7EA A RS R & IR 4
=T SM A1 CK, 0—10 ecm +J2,SM % CK & F#5
BRAETI 2 A0+ A A A L B R R 2. 2000 ~
61.50% (p<<0.05) . PM AL HYE 6 ANt 5 CK 2273 8
4% CK #4537 2. 81%~102. 27 % (p<<0.05), £ 10—
20 em )35, SMTE B I3 45T 1 R R WU — i g 4
ok CK #2787 1. 79% ~16. 90% ( p<<0. 05) , PM
FERRIE T A B A CK R & T 2. 6726 ~57. 48%

(p<<0.05), 20—40 cm +J2,SM EI T Wk 73
WAE CK 4R #2254 16. 33 %0 F1 33. 33 % (p<<0. 05) 5
PM TE4 95 - & CK # m H EE B A
16.68% ,24.92% 1 72. 21 % (p<<0.05)
2.3 FEABELAETIEREVERSETS
M5 LA, SM & + 2U/EY B A sh A%
IR VBT B SHRTT I R R Wl T R
HEIR R R WOk W a1 A, PM AT CK 1y A8 4L



250 KPR R

% 32 %

P SM A — 3, KO AE T H AR #E R T s Il 7
SM b B 3 A+ 2 IR B A ) A S R S T
R 7K (p<<0.05);PM 5 CK ££ 0—10 cm A1 10—20
em 2 ORI CA ) AL R AR TR T K,
MTE 2040 em +ER AR EER,

AbFRTE] LE 3, SM AL PRI AE W) i A B IR A S T
PM #il CK, 0—10 ecm +J2.6 4~F ] SM # CK £
BT 6.02% ~17.54% (p<<0. 05), PM kb B 15 5 1

AN A S AR I I A CK A B 3 T B BRI
1.38% ~16. 11% (p<<0. 05);10—20 cm + )3, 6 4>t
] SM# CK #8275 7 9. 15% ~33. 75% (p<<0. 05), 1fij
PM % CKFEIL T 2. 23% ~17. 24% (p<<0. 05) ;20—
40 cm + )2, SM BRI WA B3 = T CK, 3 06 A
10. 80 % ~25.49% (p<<0. 05) , 1] PM i EREAK T K5
7 1 /A B 0] 04 St A i R L R R 4. 0906 ~
19. 65 % (p<<0.05),

5 AAMREETEIATALENTIRRENBEALEBDS Hufi e/ ke
= LI
o - - - )
e i i i 1 15 1 - M) g
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.15bC 33.51740.28cA 20.1340.16cE 23.01£0.39cD 27.78+0.09¢cB

IS
ol
H
(=

CK 28.4940.08bB  26.
0—10 SM 30.204-0.08aC  28.
PM 28.10£0.08cB  26.

=~ l
(e} =~
H
oS O
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PM 1.3740.02bC 1.50+0.07bB  1.79+0. 03cA 1.26+0.01cD 1.4340. 04aC 1.37+0.02bC

2.4 TRAEBEZLAETLREETTHLEREDS

e A T AL RN A T B AR R R
P T R W T — ik T R T S AR )
[ T8 % (3% 7). Ak BRE] AT A R 8] 22 A —E. SM
Ak P A% SRR ¥ A T A R R T R R K
L0 PM 5 CKOCHR Y] 6 22 57 49 AR 3%

AE A SMARBE R e TR AT AL S R A
FPMAICK, 0—10 cm 2 SM I FE R §™ b A% CK $it

& T 16,37 %~53.50 % (p<<0. 05) , T PM AXAER 5 HHFIAR
w3 CK RIS T 10. 192601 8. 96 %0 (p<<
0.05);10—20 em + 2, SM % CK $#£ 5 T 10. 40% ~
23.80% (p<<0. 05) , PM 7 B 45 15 FIVE S A ) HoAx i
55 CK FRAK T 2. 57 % ~6. 45 % (p<<0. 05) 320—40 cm + 5,
SM # CK #2755 T 2. 87 % ~46. 35% (p<<0. 05) , PM AU TE#k
FiHAE CK FEILT 12. 34 % (p<<0. 05),

A E WA VAR AT A AR T S AR S
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HoYa % & B — (5 8) . 5 CK AL . SM 7E 41>
TIRBRE T R L R X R PM AR
B R — A CK B IE T 0—10 em £ 2

EAE AT AL A & #E 2040 em £ )2 PM 7ET
B CK $E & T A T4k 20U 0 & & ZE 37 13
CK BRIz e br RN 22 5 AN 3%

RT FRAMREBEESTEERFAEEHRLIEBREATULERSETTS ¥if . mg/kg
+)= Komi i —
by % i [ Sk S 3
0 $i i) 45 i A ey

CK 14.89+0.25bB 13.2440.07bD 20.
0—10 SM 18.79+0.16aC 16.9340.13aD 30.
PM 14.80+£0.16bB 13.0840.12bD 17.
CK 11.44+0.07bB  9.4940.05bD 15.
10—20 SM 12.63+0.05aC 11.7540.06aD 18.

0140.18bA 11.98+0.13bE 13.64+0.01bC 14.87=£0.10bB
1040.08aA 13.9440.10aE 17.0540.06aD 22.83+0.13aB
9740.16cA 10.91+0.05¢cE 13.5240.08bC 14.764-0.10bB
5340.10bA  9.2240.08bE 10.1640.15bC 11.48+0.09bB
9340.06aA 10.474-0.08aF 11.

.08aE  13.64=£0.10aB

600

PM  10.76%0.10cB  9.25+0.13cD 15.46+0.06bA  8.7540.07cE 10.15+0.05bC 10.74740.09cB
CK 8.5040.04bB  7.36+0.12bD  8.83+0.08bA  7.1740.05bE  8.18%0.05bC  8.5140.06bB
20—40 SM 8.74+0.10aD  8.34=£0.06aE 12.93+0.06aA  8.24+0.05aE  9.60£0.05aC 11.28+0.08aB
PM  8.46%+0.04bA  7.3340.14bD 7.74%+0.13cC  7.1740.05bD  8.16+0.04bB  8.48740.08bA

R8 TAMKRBESTEEATALFTYHIEBZETT HLEENSENS B 6

(%gim Ak B i 3] HAM j::i:g;; e LI
CK  1.08£0.01bBC 1.1440.03bB  1.5240.01bA  0.99+0.02bC 1.06+0.02bBC 1.08=0.01bBC
0—10 SM  1.2740.02aD  1.35%0.04aC  2.2240.02aA  1.1240.01aE  1.29%40.02aD  1.5340.01aB
PM  1.09%0.00bC  1.18%+0.02bB  1.4320.03¢cA  0.91%0.0lecD 1.09=£0.02bC  1.07%0.02bC
CK  0.85%0.02bC  0.8640.01bC  1.27£0.02bA  0.82+0.01bB 0.8440.01bC  0.86=0.02bC
10—20 SM  0.91%0.02aD  1.00%0.01aB  1.52%0.02aA  0.90=£0.02aE  0.93%£0.02aCD 0. 96=%0.01aBC
PM  0.8240.01cCD 0.88+0.03bB  1.2740.01bA  0.794:0.01bD 0.85-0.02bBC 0.8440.00bCD
CK  0.73£0.03aC  0.7540.04bC  0.92740.02bB  0.77+0.01bA 0.8140.02bC 0. 740.01bC
20—40 SM  0.7140.01aD  0.8340.02aC  1.2940.03aA  0.8640.01aC 0.91£0.03aB  0.9240.02aB
PM  0.73%+0.02aC  0.8140.03aA  0.8340.04cA  0.7840.01bAB 0.84=0.02bA  0.7540.01bBC

2.5 AEABZNETIEFINENRSEIT

ME 9 FTUE N, BB AV AEREERER
B Bl A B A 2030 R BRI B R L
Tt 30 % L 8 R R SO U [l A g A, b L ]
Mt ZEEZRAK, SMAE 0—10 cm F1 10—20 cm
- JZE SR R A DL A e T R AR T
PM 7E 10—20 em,CK £ 20—40 cm 4 J2 Ui 4% 1) i
FAR TR

AF N SM Ab AR A HLA & RS T
PM il CK, HH7E 0—10 cm +J2,SM # CK #55
T 31.58%~60.87% (p<C0. 05) , PM {7 JE 3¢ W4
CK B Bk A HL AL 10. 00% (p<<0.05)310—20 em +
JZ,SM % CK 34 I8 S 33, 33% ~63. 16% (p<0.05),
PM 76 #E 3% 3Kk 9 43 i 8% CK OB AIR T 16. 67 %6 Al
10.53% (p<<0.05) ;2040 cm +JZ.SM # CK ({14
R A 15,79 % ~41. 48 % (p<C0. 05) , PM 7 B i ] F1
R WU T A 39 A B A B 0 A CK R AR JB0RE A
HLA 11.76% ~17.65% (p<<0.05),

TR LB X & B A B s A H g Xt

TR —FHGR 10, KAITE TR 0—10 em 1)Z SM
ZAh Hdy 2 H A A A e R A HIL AR B 7R
B ORRERS a0 A R W ZE R IR, 5 CK M
I, SM AR R 0—10 em Fl 10—20 em -+ J2 ki A5 HLAAH
MRS A BEREGPM 5 CK 7 0—
10 em Z2R AT F,MAE 10—20 cm FE K B K 20—40
cm H AT R ADBCIR 188 CK A 1 35 T %
3 W

A U R o R AR LRI ) Y 4
TN N I S i Y U R a1 o ol o )
HB oA B I 2 2 T B A L SR BRI R
W AR I B T W T — R R I L I R g
W T AR e, AT IR B R B 4 R T LA
NEEEHEATRAZ SRS L EERTE.
UL Ah L R FF 7 o5 0 A BRI DR KR B A R T
ARMMBBE . K5 L0 R FF 8 35 0T A
BRI ERZeA SR AR £, ERER
[e) 25 75 B B W AT R 2 11 B R L B 25 A KL T
T RAEBRIF bR A A, e 4 A R R BT A B
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v i R S AR o [ I A S ) T 328 9 M e b TS
BERVE - RS L TE s R — il e L ORGSR
ARG A R IFIE AR KR AR B 2R
T 5 RIS AR PR AR R B A U R
5 SR B - 1 A% B BER 23 i A it T U b 4
S B S RS AT AL T A A ROE I T /R AR
THER R THE AR, AT E SRS R
(A4 B B A 5 4R SCY AR AL R iRl — B 5
I LA L TG 5 BE S AN Y
W] R AT B S AU B R A 5 ) (2R R )
B IR P T e R i X ] R h T A
0 A1 VAR PR A P BT 3 0 T A R RN ARk

RAEE ., WRES T L EEASEAERTE T ET
3015 0 I8 22 7 04 A W 35, AR 0—20 em R AR AE
P AR A 5 O IR R, B 10—20 em +
JEWOR I B A i R TR X S N R
AUIFE — B, MR )5 SR T i R AR
A B2 B R L2 A i, B2 LIS A
2 AR SR S AL BEVE R 2 A A o
30 2 DR WU T — ol e 00 4R T B O DR AR E L B S [l
Tho IXAGFUME AR WA AN TR HAE ST ) ot I
T AR TRETHE LI TR LI 8
B AT L R A v W 22 B AR BT B %
-5 4 RN A9 R AR S R A R .

%9 AAMFEBEETFEEARALENIBIENENRSEDS Hf g/ ke
LB m TG 101 e IO 3 i 25 1
YR /em ily A
CK 0.24+0.01bA  0.1940.02bC 0.2140.02bBC 0.1640.01bD 0.2040.01bC 0.23+0.01bAB
0—10 SM 0.334+0.02aB 0.254+0.01aD 0.28+0.02aC 0.244+0.01aD 0.2840.02aC 0.3740.01aA
PM 0.22+0.01bA  0.1840.02bC 0.2040.02bBC 0.154+0.01bD 0.1840.01cC 0.21+0.01bAB
CK 0.20+0.01bA 0.16+0.01bC 0.1840.01bB 0.14=£0.01bC 0.18+0.01bB 0.1940.01bAB
10—20 SM 0.2840.02aB 0.224+0.01aE 0.26+0.01aC 0.214+0.01aE 0.2440.01aD 0.3140.01aA
PM 0.19+0.01bA  0.15+0.01bC 0.1740.01bB 0.1440.01bC 0.1540.01cC 0.1740.01cB
CK 0.19+0.01bA 0.14+0.01bC 0.1740.01bB 0.13+0.01bD 0.16+0.01bB 0.174+0.01bB
20—40 SM 0.2240.02aAB 0.1940.02aC 0.21+0.01aB 0.174+0.01aC 0.2240.01aB 0.2440.01aA
PM 0.16+0.01cA 0.14+0.01bBC 0.14+0.01cABC 0.13+0.02bC  0.14+0.01cBC 0.154+0.01cAB
£10 FARAMEBEETEIARALEH L ETFRENAAHEBDHE i, %
i;;im b3 i i 5 kf‘;;};; W e 3

CK 17.35+0.50bAB  16.70+=1.71bAB  18.42+1.75bA 12.16+0. 90bC
0—10 SM 22.15%0. 70aB 19.9540. 74aC 22.07+1.10aB 17.45+0. 94aD
PM 16.2240.90bAB  15.8841.58bAB  17.651+1. 66bA 12.2140.61bC
CK 14.90+0. 60bAB  14.56+0. 17bB 16.360. 80bA 11. 76 £0. 13bC
10—20 SM 19. 86+ 1. 50aB 18.47+0. 45aB 21.8740. 45aA 16.58£0. 54aC
PM 14.1640. 26bB 14.0140. 28bB 15.9240. 25bA 11.7840. 47bD
CK 16. 33+ 1. 48aB 14.63+0.31bBC  17.04+£1.23bA 13.19+0. 49bC
20—40 SM 18.1241.11aBC  18.5441.36aBC  20.5474-0. 80aA 16. 954 1. 08aC
15.5441. 71bA 15.9041. 33bA

PM 13.8040. 64bB

15.8040.63bB  16.42+0. 32bAB
21.37£1.37aBC  24.5640. 85aA
14.2543.34bB  15.5440.57bB
14.8840. 98bAB 13.96+0.22bB
18.9340.49aB  21.884+0. 66aA
12.5040. 74cCD  13.0640. 58bC
16.1740. 33bAB 14, 41£0. 57bC
20.58+0.78aA  19.2940. 34aAB
13.5542. 01bA 14.3840.99cA  12.9840.52cA

i 25 SR e 2 G A 0 AT LA L e WROSOR ] ) 47
AR WY ER A TR, MESRME
SRS SN LT RS A 7 AT RS
FRBETE T A 25 UM B 25 S0 A B i 30 5 4 3B
TR WA i T R R R A [l T A
AR SR E MHGE 8. S hEEA
By A B DOHAE T P R 5 5807 B OR R R S L
Th o X AT BE 2 PR Ay v 01 SR A I [ B 8 e o i HE #9381
BT B B T A R R A W g L A T
zpr B SR ESA S ® BT 53R

LU AT o A v T RO WL O — il A% R
LA T 20—40 em SMHAR I AR LR SRS
BRE T RZHETNPIRZ L EESA SR X
EOR YA S E A BF 5 — B, Murungu
S RIS 2 U B S AR A T AR R AR &
SR R AR MR T R SR S S S RS AT
RSN VRSB TE & ANl NS R iV 220
SMHR I A LR MRS A AR R EF R 0—
20 em - REAE G X G PR 2
Gl AR W U A PR R BRI 410
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HEmAeng S we + e it SO RE 07 L R AL KB AL RE T
& RHEEER/NMOARE . AR SRR S T L
A RANERFNES LIRS R A BT
BRI EH RS TILP& L2 4 EF R+
SR W R L B LRI U P R
THRE KO 3% 5 51 2 45 7E VG R B M O — B
IS P R A T 20 ik I A O R 3R] O A A
il R 2 B BR Z R O IR A B A . v RS AT
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A=Wy oxk - SR 43 7 B SR ZUSE T RE 23 40 U
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SE TR T, A DL S T LA e R B
FIAZ B T e A W R . MR i e e
Y RARSS SFEATE G TR TS 0—10
em - ZHEEET 5 HERK I 2040 em R 50
e KB IR 2 R AR W . HLWR
1020 em dJZ AR Wi R 8 A T 36 A X5 5K L
S AR RS — B TR AR BB
T ERA T WM R AN S SR REAR 2,
{EUJR LA 3 W) M IR 2 2 e i BOK AR K B AL
APy A KT RE S R RS R G AR PR A A O, B
P& A T Tk — 2D BT . 55 Ah R AT 28 o A b JBE
AL PR A R A HE G W R A AN TR AR
TR T BEA R R E SRR RS TR
SR Bl A W i R 0 R R X R A R - S A Y
S AAHEE TR,

TR AT A A0 %0 AT LSRG SR b o 7 5 4 i A
W . ASBFFERE AT A T A AT A A K
P A5 A e R AR — B A AT Rk T 3
P 1A RS E N A e A T A R
HA LRSI A0 0 A & 8 835 T K
V. Fang 557 AR50 00 R WY, B A7 3L 3 T AR i &
S AEA A 3 ol TR AT T LA A R
0 A R 8 22 9 Jo 1 A BT B AR A LR AT
THMAIARHES - ERE LA ILA
WA . AR A& WA AT 56 T v A T A A
R R A A T AR AL BT AT L 36 R A 5 T
L b B TR AR T A A S 2H o B RS T I AR R -
LR HA B L, 5T R E RS
WA RO AM T LIEARRR . R S
Ja A T AL R B 2 S RS AT A i T 2R AL S5
MEARLL 0 BT S5 PR AR T R 2 B F 38 10—20 em

T EBAE LA BRI SRR E R AR E X
52 BH A5 78 PG 0 B R 0 BF g — B 5 F ok
WSS (i F 9% 4 SR WA R T S MR B, M
JEAT T DA s ORISR I - ST AR A AL X AT g
g R ARG G, AHEIE AN [A] A: 10 b 7
WP EHEE T A A S R R AT B A
b, U BT R 51 ST AR AR AU S 0 R T
T AR X 4 A U B A AT sTEkAE A .

kAT LS 5 TR R 45 A A ML
S A HE R RE A E L . A g A R
T HEBR AV AN ERFHES S LR EAR
E5oF BRAH HE RS FT RS 55 0 B R 5 145 L2 & AR B Y
R AL S, B RO R A LAY
THREFIKF . FEFFE 56 R R R —E R EH
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RoEr i, FEFF B 35 A0 B 4 S5 0N A B L0 AE X B
EARFAT AL A T B E 2. R FREE 5T
AT UK A AL AL S 1 AR T X A AR X
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MUAM B A SRS FF 4 55 T 2881, 55 00 JEOAE LE L b A
SAFEME Y A B 5 ) 35 IR - U A PR
X 7% W BT AR | Ak 19 - 38 K B Sk (AR AL S n el T A
WOk A HLE A e Y. BAh, T EE A
JIEE 78 25 b BE A HEVE T 2 (20—40 em) - HEFUR A HLA
FEANTR)AE T I 40134 o 0 3 0 3 F AR R |
AR Ak, X U R B T S AR T R e /UE L B
A B2 4 2 ORLA ML L 53 T o LA JURE A AL
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4%

(L) I i 285 280 R i 285 U v 00 1 T =2 40 S R A
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5 FIBCAR 0 1] T ) 22 b 34

() 5XTIAH, BffE SRR T REHAEFH
HWOo—40 cm EEEEAMMEA K 020 cm L )28
SAEAGTE BEHTILESEFHY 0—40 cm 24
AV ERIBTEATAR LR AILA S =, AT
15 R Hb oy R S R

(3) 177 1 B 7 = 50 % BB /& T K 2 804 75 1) 40
0—40 em HJZRA A 0—20 cm 2B RS H .
Wk THEW AT E I 020 ecm + )22 & F 0—40
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