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Decomposition of different plant litters in Loess Plateau of Northwest China. LI Yun'?’,
ZHOU Jian-bin', DONG Yan-jie', XIA Zhi-min' , CHEN Zhu-jun' (' College of Resources and En-
vironment , Northwest A & F University, Yangling 712100, Shaanxi, China; *College of Resources
and Environment, Sichuan Agricultural University, Chengdu 611130, China ). -Chin. J. Appl.
Ecol. ,2012,23(12) ; 3309-3316.

Abstract; Taking the litters of species Hippophae rhamnoides, Medicago sativa, Populus stmonit,
Robinia pseudoacact, Salix psammophila, and Stipa bungeana in the Loess Plateau of Northeast Chi-
na as test objects, and by using mesh bags, this paper studied the dynamic changes of the litters
mass, carbon, and nitrogen during decomposition after buried in the field in semiarid region. The
litters buried were from one, two, or three of the plant species, and mixed thoroughly with equal
proportion of masses. During decomposition, the mass loss rate, total carbon and nitrogen release
rates, and total soluble carbon and nitrogen contents of different litters were higher at the early than
at the later decomposition stage. After 412 d decomposition, the average mass loss rate of the litters
was in the order of mixed litters of three plant species > mixed litters of two plant species > one
plant species litter. By the end of this experiment, the average release rates of the litter total carbon
and nitrogen ranked as one plant species litter > mixed litters of two plant species > mixed litters of
three plant species, the litter soluble organic carbon content was mixed litters of two plant species >
mixed litters of three plant species > one plant species litter, while the litter soluble total nitrogen
content was mixed litters of three plant species > mixed litters of two plant species > one plant spe-
cies litter. Correlation analysis showed that the litter mass loss rate had definite correlation with the
litter soluble organic matter, especially soluble organic carbon. From the viewpoint of mass loss
rate, the mixture of the litters of P. simonii, H. rhamnoide, and M. sativa was the optimum. It
was suggested that in the process of returning farmland into forestland and grassland in the gully and
valley region of Loess Plateau, it would be required to rationally increase plant species diversity to
improve soil fertility.

Key words: Loess Plateau, mixed litter, soluble organic carbon, soluble total nitrogen.
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Yy, AN 2 B — S E S . VR LR
Fr 400 Ty GRAIEA 4 P A 35 43 0 R R M o
HEEMEHA . WY R A RO A S R
ESA SRR A IR 13 /15wt Z SR WDV DI AT A& LA
B EA AR E A RS RS
Yy ARG AR BE i s e i £ B A0 A AR R VR
YyRIE o iR B b AT T R AR gT 7 (E X #
- R BRA PR X A7 i /0 DL AR GE .

B S B KRR E T A oK R A
R B IX 2 —. DA 2002 AED [ AR X — HIX
St T VAR B MRIE 5k 32 0 A A, i S AR B
HEROH 12% FTHE 33.2% , HEA R E R X
B 5 B+ R R AR 42. 8% . HRTA LB LR
AR BHAMGE 5 A2 R G AR SEGE , K2
e TR G A R IRV R R ik |
AHLE R A R YA AR AT AR Ty
T, 1717 56 TR R R IA 5 AN [R) Pl 2 08 V% 4 BB He
J5 WA T ) 53 S L E R0 3R AR Ak e = ISR

PR, A5 3006 BE OB 5 SR b X 6 Fh L AU AR )
JHIEPIVE R FERT S, R F AR 58 T B VY R
AR RS IR 5 4 S e LS 0 o e R b 4k 2R
A PEA MU S AT s A S B AR L, B AR A%
DX AR AR AT 5 o R S AR

1 #MR5EFZ*

1.1 Py rcE

BRI IS YT 2009 4F 3 H K H AL TBR PG of
AREBELIVE 14 km A0 7S T8 VA0 H R Bk
FIEBAK A PR FE B 5 BT AR 4= 1kt 55 B 5 3 6 ity (38°
46'—38°51" N, 110°21'—110°23" E) , #Eik 1094 ~
1274 m. iZH X @ A B AR 8. 4
C , Wt < 38,9 C, B fe R IR -28. 1 C.
ZAESEYRE K N 437, 4 mm, Hirh 6—9 A ok

x1 EYEEYVHEELFERS

HTAERE K1 70% 2oy, P TR EE 1.8, JE 76 )
169 d.

KA M o AR Tz B[] — kb 3 EEAE
RIRHE YR T ). Forh, IR AR A IR ( Robinia pseud-
oacacia)) F /N 4% ( Populus simonii ) , #E A A V) i
( Hippophae rhamnoides ) VMM ( Salix psammophila) ,
FARKE Y N R AL E 15 ( Medicago sativa ) F1H 75 HE
(Stipa bungeana) . RAERT , T JHEALEIYSCLE Hiu THT 24 47
P I B B AR P A B A A b b3y B
A PR AR SR S B Z2 J URE v A SR 4
0.5 kg, BFAHFEM AU RAE G2 32 kg, KI5 60 C
LR P AL 22 . R ) R 0 R A S 3 o
B0 (0.5 ~ 1.0 mm) J5 , W AP it | 00l s Pk
e ASTE(ELD).

1.2 it

SR I 498 264 T UR Vs 4 1 TR) A3 i e, BT e
TP EER/NH 20 emx15 em, FLZIH 1 mmx1 mm.
3K LRI FEARFREAAL ) 3 25 6 FpAS[m] Fip
KDL RN TR GHEAR TR GRAFEY)
REFARMY) 530 Fe BT /p 8y 1 - 1RG5
KR EARGRAFEY) R A 101 1R
B PRIBC12 g (HET5E) A e Je R 4E b L4 A 26
A RS E S 15 KT 2009 4F 6 25 H
HAMAGRIG U ( 38°47'36” N, 110°21'46" E, 31k
1217 m) R A3 15 em BEALTT | Je Jp 4% 2 6] A S
10 cm, 75 JE 48 1) B AN 4 S8 BB 2 3647 S5 [
B, RIS 2 15 em IRAGHE A 2% B a2
JEIC AL (TBI32-20+50) |, 5 00 7 16 10 1) +- 38
TEE(E ).

2009 48 25 H .10 A 25 H 12010 4F 8 A
11 H 5B A A i) Je e 42, B4 Ab 2] 3 A4
A /NGB TR AR AR, 2 A SRHAE
s E 60 CHLAR TPt B IE BT PR R, B
T, DN e 5% B VR Wy 2tk A

Table 1 Main chemical properties of the plant litters ( means+SD, n=5)

AL P P& ERq e ATV A LK AR C/N
Forest type  No. Plant litter TC TN SOC STN
(g-kg") (g-kg™") (g-ks!) (g-kg™")

FrA A FIBE R. pseudoacacia 396.26+12.15 14. 640. 07 49.70+0.10 0.82220. 003 27.07
Tree B /NI P, simonii 384.31+5.56 6.96+0. 02 72.52+0. 05 1.068=0. 023 55.22
TEAR C YOIk H. rhamnoides 326.411.17 18.63+0. 10 24.39+0. 03 0.3860. 002 17.52
Shrub D VPHI S, psammophila 379.12+1.84 13.67+0. 30 43.71+0.59 0.908+0.016 27.73
AR E HE M. sativa 424.23+0.93 11.290. 13 14.43+0.20 0.681x0. 026 37.57
Grass F KAEEL S, bungeana 402.130. 65 7.05+0.09 12.200. 02 0.360£0. 005 57.04
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Fig.1 Averaged dayly temperature during 2009 and 2010.

L3 JE Dk

L0 081 0 b 0 e 5 ek SR L R A o -
SN E (Il 7 A 50 5E 5 %0 1 H,S0,-H, 0,
AT ILETEIE T . P& bl e Pk R
MIFR IS %  FRIBUB R 5 IR AE i 2 ¢ T 150 mL
=S SRJE A 60 mL ZEIEK  EEE IR L E
k5 0.5 h, i E, UL AE-0. 08 MPa i fLA%
0,45 pum 8 (AT AT E 22 28 08 K bk g
HEE, LA nE RS ] e % B A LA 43 ) 2 08 B AR TS
FEL) ) 7 P 4 SO, DN 5 G rh T P M AT LA ( soluble
organic carbon, SOC) , A ¥ £ B A (soluble total ni-
trogen, STN) B9 5. Al AR S ECR HAL R 1 4 Ak
PRI AT A AR H TOC 43 BT X ( Phoenix
8000) JMI5E .
1.4 HdmibH

AP BRI (D,,,) :

D,.= (AM/M,)x100%
T AM BT IBORE i 0 B i 52K i (g) 5 M R B
I AR U RE L A (g) -

PR IR (E,)

E.=[ (ey—e;) /e, 1x100%
A E RS A A IR RN (% ) e, N5 i A
JITBURE A IR 00 B B4R () 5 e MITEMIRI R SR 035 1
(g) ;Ae, WIEWS , F2 00 TR RN R, S T I 3R
WIS

JIF A B B R T Excel 2003 F1 SAS 8.0 %13
AT PR R PP BB R UE2E (n=3) R, RHTR A
?ﬁ%ﬁ‘*ﬁ(one-way ANOVA) Flif/N i 5 2 7k
(LSD) HeAAN ] 42 B ] 1) 22 S5, I 385 1 /K P B
a=0.05.

R2 FREBZRYRKEREA BRI
Table 2 Temporal variation of decomposition rate of dif-
ferent litters ( %)

Qb3 2009-08-25 2009-10-25 2010-08-11
Treatment

A 28.4+0.5ef 33.3+0.4ef 42.1+0. 1
B 19.4+1.0k 20.0+0.8m 31.7+0.6n
C 18.3+0. 1k 25.3+0.71 26.4+0.20
D 34.5+1.3b 38.1+0.9a 44.9+0. 1c
E 28.2+0. 1fg 35.0=+0. 8cd 38.9+0. 7hi
F 36.5+1.2a 36.8+0.9ab 38.2+0.1j
-3 Average 27.6+3.06 31.4+2.9 37.1£2.8
A+C 25.7+0.4h 29.5+1.2i 33.8+0.5m
A+D 28.8+0. 8ef 33.8+0. 6def 41.7+0.5f
B+C 21.0+1.6j 24.1+0.71 38.5=+0.3ij
B+D 28.7+0.7ef 32.5+1.2fgh 38.7+0.3jj
A+E 27.9+0.91g 31.3+0.8h 43.1+0.3e
A+F 31.1+0.2d 33.4+0.5ef 46.3+0.4a
B+E 24.0+0. 1i 31.7£0.5gh 35.4x0.41
B+F 21.0+0.8; 26.8+0. 1k 37.5+0. 1k
C+E 24.2+0.81 28.7=+0. 11 38.6+0.41j
C+F 24.8+0. 1hi 28.3+1.2jj 39.5+0.3gh
D+E 32.8+0.9c¢ 34.5+0.4de 44.0+0.5d
D+F 29.8+0.5e 33.5+0. 3ef 39.4+0.3gh
34 Average 26.6x1.2 30.7+0.9 39.7+1.0
A+C+E 28.3x0.5fg 31.2+1.0h 39.7+0.4¢g
A+C+F 28.9+0.9ef 33.1+0. Gefg 42.0+0.4f
A+D+E 28.1+0.4fg 36.0=+0. 7he 45.8+0.2ab
A+D+F 27.0+0.4¢ 33.1+0. 8efg 38.9+0.2hi
B+C+E 24.1+0.6i 29.5=+1.8i 45.5+0.4b
B+C+F 23.6+0. 11 27.3+0.2jk 42.7+0.3e
B+D+E 24.1+1. 41 34.0=0. Ldef 38.2+0.3j
B+D+F 24.8+0.4hi 26.7+0. 1k 45.4+0.2bc
S Average 26.0+0.8 31.4+1.2 42.3x1.1

[RIZ B AN Rl 1R 835 25 57 (P<0.05) Values with different let-
ters in the same column meant significant difference at 0. 05 level. T A

The same below.

2 HBRESH

2.1 A[FEAEY AT B A AR Ak

3R 2 AT RVE ), AR5 T 4R & 2009 4 10 H
25 HiW 4 A~ A b P8 7% 90 i 5 it B b sl /b | 734
R R IR 31, 2%. 1A 2009 4F 10 H 25 H &
2010 4 8 A 11 H, Jyg i K 20002 10% .

AN [R] B 31 4% B0 Y 4 I dt 460 2K R 1 AR A A
(). b AN ] SR Ah 8 V5 0 100 2K R i K 25 % A
2010 4E 8 H 11 H , mth R ik 29 18. 5% .
FEREA I R /NI A% RV A T 0 1) J5T e
AR EANT HA 4 FhPATEY). BB A5 A Y
PR & P B B R R AR A, VD MR T P 1) 5T e
IR B (P<0.05 ,n=3) . FEEASKIG I B Py, BA
AR 95 0 ) - 3 T R 4 R R R 3 R T AR AR IR
(n=6).
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PRI D TR A 1 5 AR 54 25 5 VNS E s
VORI 55 T TR R T A 1 I 2K R e e B
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E— R YRI5 ).

IRIGZE SR 3 RS DIR A 5 1) 0 -3 2k
R E R TR S MEY, H 3 fMEDIES G
) S A R 62 ST A/ N, 5 BT RV A ) T A O
FARLE, HRR P05 B s N DS B D
A WS RS E N YRS B RS T
Yy BT 3R i AR — AR R .
2.2 REVATEY 22 BB
2.2.1 Mg ek R 3 aTLUE A FE
I8 75 W o fif 2ok A v A 1 9 BE BRI R 44 22009 48

xR3 AEBEDSHERZEMEHERZL
Table 3 Temporal variation of carbon release rate of dif-
ferent litters ( %)

Ab 2009-08-25 2009-10-25 2010-08-11
Treatment

A 33.9+0.4b 44.2+0.2b 55.6+1.0a
B 19.0+0.4m 28.0+0.3q 44.4+2. 1de
C 16.8+0.20 23.6+0.2u 31.6+0.8n
D 31.5+0.9c¢ 42.0+0.2c¢ 51.7+0.2b
E 23.8+0.1j 36.8+0. 1h 44.7+1.0de
F 26.0+0.3h 16.5+0. 1v 33.8+0.5Im
- Average 25.2+2.7 31.8+4.5 43.6+3.9
A+C 26.5+0.3h 35.4+0.2j 36.0+1.4jk
A+D 28.1+0.3f 39.8+0. If 42.1+1.2Mg
B+C 18.0+0.4n 25.2+0.2r 37.0+0. 2ij
B+D 28.3+0.2f 35.9+0.2i 42.3+0. 6f
A+E 27.6+0.2g 41.6+0.2d 46.0+0.3d
A+F 31.5+0.4c 40.3+0. le 48.6+0.2c¢
B+E 29.5+0.4e 36.6+0.2h 39.2+1.4h
B+F 18.5+0.2mn 30.2+0. 1o 42.6+1.3f
C+E 14.8+0. 1p 24.8+0.1s 31.9+0.9n
C+F 14.6+0.4p 24.2+0.2t 33.4+0.9Ilmn
D+E 24.2+0.3jj 31.9+0. 11 38.7+0.4hi
D+F 18.2+0.2n 29.9+0.2p 33.9+0.6Ilm
- Average 23.3+1.8 33.0+1.8 39.3+1.5
A+C+E 21.7+0. 11 31.4+0. 1m 35.2+1.0kl
A+C+F 30.1+0.5d 40.2+0. le 40.4x1.7¢gh
A+D+E 24.5+0.41 37.6+0.2¢g 42.2+0.44g
A+D+F 21.3+0.21 31.0+0. In 32.5+0.8mn
B+C+E 23.2+0. 1k 34.4+0. 1k 43.3+0.9ef
B+C+F 12.8+0.2q 24.9+0. 1s 31.9+0.2n
B+D+E 38.5+0.3a 47.2+0. 1a 49.2+2.0c¢
B+D+F 13.1+0.3q 23.8+0. 1u 37.0+0. 8ij
-1 Average 23.2+3.0 33.8+2.8 39.0+2.1

6 H25 H&8 H 25 Him,8 H25 HE 10 H 25
H LW Bl 2215 BRI

HF IR VE Y o i B R R R 22 R
AR VR I Y0 AR R AR
RYGTF LR A PG H N A0 25 RO 357 2 AN HAth
LAFD TR, TR T 90 () 2 BT — H D 3
T HARBAR IS Y (n=3) . ££ 2009 4E 10 H 25 H
PUJG P4 il B b, I AR 2808 3 0 °F- 1 4 i B i %
R T REAMY) EASATE DAL (n=6).

I A PR VS DIIR A 5 0 AT Y REOR
TR YR, 5 AR T A IR V% ) (P<0.05).
AR S B VS B WS KRR A
PR 7510 e b R TR 3 Y AV T Al 7 A T 9 e 5 Ak
BRSPS R A R TR W) A R B HOR — B
. B R IR 2 R N A 5 RS RS K
TERUR G TR SRR B3 w T — A

FEREARGG T R rf 3 PR IR & )5 45 b 3
()RR B 25 S/, FLZNI A% VDS T )
IRA IR R R — AR, /N4 s
B IRA RIS B R — o s B0 25
A, AR A U8 75 0 B BB R A A R BN
HFp SRR A>3 FR A
2.2.2 FEW AR R4 TLEH,
MIRIE T 85 2 2009 4F 10 A 25 HiW 4 ~H W, 4
Fir AR A B2 3 FE B S JR VR 0 A R IR Y
i 1 VR0 4 R RS Rk

HFR R VE Y o L AR R ) SRR R 25 5
= RS R YRR 75 ) A R R
RIJHAR, DAV WIEAR ; FEA A Y 75 ) P38 2
BEHCRE T IR HEA ST P A

PR R VE VIR A TG 45 b B B OR 25 53
=R AR R 5 VDR VDS A A
W SRR G T Y & BB ORI B 1
H5HERGMEY N2 FRCRES , HAE 2009 45
10 A 25 H & &/ FHAMMFHIEEDIRA OB &=
RIS EE AT, 55 HR R B, RIS VDR AR S R
NG SRR VRS EE S R
EPNRA TG I T 4 200 B V0 5 45 U8 V%
YR TE R T 2R B

A B D R S B A TR AT
P 4 BRSO B 2 = T 0 3 R & R I8 5 i
AN USRS ER A VR Y0 A BRI
ik, Hak 3 i K. R a5 o, 5 spp A e, ol
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x4 FRBEYEEFTMERRENZL
Table 4 Temporal variation of nitrogen release rate of dif-
ferent litters ( % )

x5 AENSBITREPAUAEENRIENTN
Table 5 Dynamics of soluble organic carbon (g + kg™)
during litter decomposition

OB 2009-08-25 2009-10-25 2010-08-11 b3 20090625  2009-08-25 2009-10-25 2010-08-11

Treatment Treatment

A 19.6=0.5¢g 23.3+0.21 32.7+0.3h A 49.70 13.62+0.560  5.90+0.57q  1.95+0.56n
B 21.8+0.7f 35.1+0. 1¢c 40.6+0.2b B 72.52 22.05+0.32f 14.4120.33k  10.38+0.32¢
C 19.3=0.3¢g 19.9+0.2n 23.5+0.20 C 24.39 19.14£0.32i  12.12+0.33mn  7.46+0. 32
D 15.9+0.9i 17.3+0. 20 20.6+0.2q D 43.71 24.00+0.32d  16.38+0.33gh 12.32x0.32cd
E 30.8+0.9b 32.9+0.2¢ 34.8+0.2f E 14.43 19.95+0.49h  12.28+0.49mn  8.43+0. 32hi
F 26.8+0.9d 37.3+0.6a 43.5+0. 1a F 12.20 27.57+0.32¢  19.98+0.33¢  12.00+0. 32def
44 Average 22.4+2.2 27.6+3.5 32.6+3.7 F-¥J Average 36.16+9.57 21.05+1.93  13.51£1.93 8.76+1.57

A+C 15.6+0. 1i 16.1+0. 1p 17.5+0.8s A+C 37.05 31.78+0.32b  31.12+0.33b  27.57:0.32b
A+D 16.2+0.2i 20.1+0.2n 24.00. 1o A+D 46.70 20.92+0.49g 13.27+0.491  9.08+0.32h
B+C 6.9+0.61 15.8+0.2q 26.8+0.51 B+C 48.46 24.00£0.32d  16.05=0.66hi 12.32x0.32cd
B+D 17.8+0.3h 22.8+0.1m 33.8+0.4g B+D 58.11 48.16+0.49a 40.62+0.33a  36.49+0.49a
A+E 21.4+0.3f 27.0+0.2h 28.4+0.3j A+E 32.07 18.39+0.05)  15.46+0.69i)  8.50+0.31hi
A+F 19.4+0.4¢g 26.4+0. 1i 27.5+0. 1k A+F 30.95 24.00£0.32d  16.21=0.49hi 12.16+0.49de
B+E 22.9+0. 6e 23.8+0. 1k 33.320.1g B+E 43.48 24.65+0.32d  17.0320.33fg  12.970.32¢
B+F 8.5+0.3k 32.0+0. 1f 39.1+0.3¢ B+F 42.36 21.08+0.32g  16.70+0.03gh 11.35+0. 65f
C+E 5.420.1m 15.6+0. 1q 20.10.7q C+E 19.41 22.96+0.33¢  17.30+0.57¢f  11.49+0.33¢f
C+F 9.1=0. 1k 12.9+0. 1s 17.1+0.2s C+F 18.30 13.71%0.330  11.040.330  4.60=0.33]

D+E 23.7+0. 8e 33.5+0. 1d 35.3+0.3e D+E 29.07 17.68+0.33k  15.00£0.33jk  7.88+0. 57ij
D+F 19.2+0. 6g 24.6+0.2j 27.5+0.2k D+F 27.95 22.30+0.57f 17.96+0.33¢  12.150.87de
S35 Average 15.5+2.1 22.5+2.4 27.5+2.7 F-¥J Average 36.16+3.48 24.14x2.53  18.98+2.41  13.88+2.60

A+C+E 17.2+0.8h 19.9+0. 1n 24.9+0.3n A+C+E 29.51 12.06+0.66p  9.06+0.66p  2.30+0.33n
A+C+F 28.8+0. Ic 29.9+0.2g 32.4+0. 1h A+C+F 28.76 15.69+0.33m 12.69+0.33Im  6.24+0.33k
A+D+E 33.2+0.3a 35.40.1b 37.4+0.1d A+D+E 35.95 11.73£0.33p  8.730.33p  2.30+0.33n
A+D+F 19.2+0.1g 20.0+0.2n 22.3+0.1p A+D+F 35.20 15.69+0.33m 13.35£0.571  6.24+0.33k
B+C+E 23.0+0. 4e 26.5+0.2i 27.1+0. 3k B+C+E 37.12 15.03+0.33n  11.70+0.66n0  5.25=0. 661

B+C+F 13.9+0. 3] 14.6+0. Ir 18.4+0.4r B+C+F 36.37 21.97+0.33f  18.79+0.49d  12.48+0.33cd
B+D+E 19.70.6¢g 23.3+0.31 25.7+0.2m B+D+E 43.55 9.42+0.0lq  6.43£0.01q  3.28+0.33m
B+D+F 17.4+0.9h 27.120. 1h 30.5+0.5i B+D+F 42.81 17.02+0.331  15.00+0.66jk ~ 8.210.33i
S Average 21.6+2.3 24.6+2.3 27.3+2.1 -1 Average  36.16+1.89  14.83x1.36  11.97+1.39 5.79+1.21

R YOI A RVE AR A AR T e R R, i
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Table 6 Dynamics of the soluble total nitrogen (g - kg™ )
during litter decomposition

i 2009-06-25 2009-08-25 2009-10-25 2010-08-11
Treatment
A 0.822 0.548+0.004s 0.371+0.001t 0.257+0.0040

1.068 0.456+0.004t  0.171£0.004u 0.075+0.004q
0.386 1.243+0.004a 0.803+0.003e 0.364+0.005k
0.908 0.695+0.004n 0.562+0.0050 0.205+0.004p
0.681 1.122+0.006c 0.897+0.004c 0.508+0.004g
0.360 0.637+0.0040 0.572+0.007m 0.258+0.0030
F-¥J Average 0.704x0.117 0.7830.131  0.563x0.109  0.278+0.060

= O O W

A+C 0. 604 0.918+0.001g 0.874+0.006d 0.598+0.003a
A+D 0. 865 0.844+0.003i  0.718+0.002g 0.553+0.008d
B+C 0.727 0.691+0.008n 0.572+0.002m 0.521+0.003f
B+D 0.988 0.461+0.006t 0.400+0.005s 0.309+0.004n
A+E 0.751 1.040+0.004e 0.781+0.003f 0.520+0.004f
A+F 0.591 0.619+0.002q 0.509+0.002p 0.330+0.001m
B+E 0.874 0.579+0.003r  0.484+0.005r 0.256+0.0060
B+F 0.714 0.613+0.006q 0.516+0.0050 0.429+0.0011

C+E 0.533 1.220+0.007b 1.094+0.005a 0.406+0.003]

C+F 0.373 1.052+0.004d 0.978+0.005b 0.520+0.001f
D+E 0.794 0.628+0.004p 0.570+0.002m 0.403+0. 002

D+F 0.634 0.751+0.001k 0.692+0.005i 0.548+0.006d
-1 Average 0.704+0.049 0.785:0.067  0.682+0.062  0.450+0.032

A+C+E 0.630 0.998+0.004f 0.704+0.005h 0.540+0.004¢
A+C+F 0.523 0.767+0.006j 0.650+0.0011 0.566+0.003¢
A+D+E 0.803 0.739+0.0061 0.672+0.003j 0.589+0.005b
A+D+F 0.697 0.878+0.002h 0.664+0.001k 0.598+0.004a
B+C+E 0.712 0.744+0.006lk 0.675+0.002j 0.496+0..003h
B+C+F 0. 605 0.771£0.003j  0.648+0.0041 0.504+0.003g
B+D+E 0.886 0.704+0.002m 0.490+0.003qr 0.345+0.0051
B+D+F 0.779 0.583+0.003r 0.491+0.004q 0.330+0.001m

F-¥J Average 0.704x0.042 0.773+0.043  0.624+0.030  0.496+0.037
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