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AA R BT A B ZNF X R REREMFEEMRm”

1,2 5 - 1,2% > 1,2 22 97 32 1,2 ~ 1,2 g ~x1,2 . 1,2 5 1,2
KA, R EF T, 2 &, mERE, ERR, Ok O, A #H, wEE 7,
k'

(A BB R TR ARG, 22 7300305 2 B ATA H 1 K SHH R EFH ARG .0, HIRERE  733006)

OB LN X R e s KRR AL H 3 B A IR, F 2022—2023 RSP T HIFERK:, I 2 MESI(CL: 4 EE, C2.
INFEVFN 3 P I R OTE(AO: ABGE, Al: ARATEHR 9.0 thm™ AWK 3.0 thm™ HESHEIE, A2 BB 7.5 thm™ A HL4)
3.0 Yhm™HEGEREAR ) 22 M BT IX ARt 0~30 cm )2 HHEFALERT . FRo0 it BTN . UEY) P R S B P RS

FREH: O5 A0 ML, BIMAAVE SR T BEA MR A & . pH AUKIEMER &0, e EaiE. 28, M.
FEASH AR &, P C1AL AT C2A1 AR A RCRTE IR, (A=A ZRZEFARE . @5 A0 ML, C1A1 F1 C2A1
ACERALE R . KBS . LR . DRPERE RS . U AR R . SRR A A R R B R 24.74% A
23.61%. 49.48% #l 48.14%. 71.32% 1 69.77%. 38.37% il 35.93%. 29.54% Fl 29.68%. 106.26% F1 112.51%(P<0.05), @13
Tt B8 BOR /NI F 9 . C1A1(0.68)>C2A1(0.64)>C1A2(0.56)>C2A2(0.54)>C1A0(0.40)>C2A0(0.37) , 4L & B A= ¥y & /NI

CIAI>CIA2>CIAQ, /NEFEFT AWy FkER i K/MIBFEE R . C2A1>C2A2>C2A0, HHEFREIRESIEY -8 2 B EM S
SRR NERSAT AR YR AR A R2 A3 0.9224, 0.9522 F1 0.9415, P<0.05), % b, 182237 KR 58 1 me RFIAE S
Fhr, R AL SR,

KR INFTX; hodih; HIERR A ARAR R BAT; T

B %S S156.2; S154.2 MEkFRERD: A

Effects of Woody Peat and Desulfurized Gypsum on Saline-alkali Soil Quality and Crop Yield

in Lanzhou New Area

DENG Chaochao'?, ZHOU Yanfang'?", LIU Qiang"?, SU Cuicui?, WANG Zhenlong"? ZHANG Jing"?, ZHOU Qi'?, SHI Zhiguo'?,
ZHANG Yingying'?

(1 Gansu Academy of Agricultural Engineering Technology, Lanzhou 730030, China; 2 Wuwei Technical Innovation Center for
Farmland Soil Improvement and Farmland Conservation, Wuwei, Gansu 733006, China)

Abstract: In response to the problems of poor soil quality and increasingly severe salinization in Lanzhou New Area, A field
experiment was carried out from 2022 to 2023 to explore the effects of two types of crops (C1: Sainfoin, C2: Wheat) and 3 soil
improvement methods (AO: traditional fertilization, Al: 9.0 t/hm? woody peat + 3.0 t/hm? organic materials + traditional
fertilization, A2: 7.5 t/hm? desulfurized gypsum + 3.0 t/hm? organic materials + traditional fertilization) on soil physiochemical
properties, nutrient contents, enzyme activities, microbial carbon and nitrogen of the 0-30 cm cultivated layers, as well as the
crop yields of saline-alkali lands in Lanzhou New Area. The results showed that: 1) Compared with A0, the addition of woody
peat and desulfurized gypsum effectively reduced soil bulk density, pH and water-soluble salt content, and increased the contents
of soil organic carbon, total nitrogen, total phosphorus, total potassium, nitrate nitrogen, ammonium nitrogen, available
phosphorus, and available potassium. C1A1l and C2A1 treatments had more obvious effects, but there was no significant

difference between them. 2) Compared with A0, the activities of soil invertase, urease, catalase, alkaline phosphatase, and the

ORETH . HlE RAERHE LR IR 5 (3h) L T (23CXNH0019) , H 48 R R L T4 |1 455 (24ZDNA008) . H i & H A Al
BB R - X R AR 5 BB R R L T (21CX6QA026) . 2% M T ABF B T H B} £ 37 45 L T (2024-8-40) A1 H R A F AR FL 2 k4
(24JRRA689) % Bl .
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contents of microbial carbon and nitrogen under C1A1 and C2A1 treatments were significantly increased by 24.74% and 23.61%,
49.48% and 48.14%, 71.32% and 69.77%, 38.37% and 35.93%, 29.54% and 29.68%, 106.26% and 112.51%, respectively
(P<0.05). 3) The order of soil quality index was: C1A1 (0.68) > C2A1 (0.64) > C1A2 (0.56) > C2A2 (0.54) > C1A0 (0.40) >
C2A0 (0.37), the order of the biomass of Sainfoin straw was: CIA1 > C1A2 > C1AO0, and the order of the biomass of wheat straw
and the grain yield was both: C2A1 > C2A2 > C2A0. There was a significant positive correlations between soil quality index and
crop yields (the R? values of the biomass of Sainfoin straw, the biomass of wheat straw and the grain yield were 0.9224, 0.9522

and 0.9415, respectively, P <0.05). In conclusion, for the improvement of saline-alkali soil and the enhancement of soil fertility in

Lanzhou New Area, the improvement mode of A1l is recommended.

Key words: Lanzhou New Area; Saline-alkali land; Soil improver; Woody peat; Desulfurization gypsum; Soil quality

TR BT U — S Rk L, 4
ST SRR, IREZAE M 115 /2E (1S5 BH=
1 hm?), FE5H T GIL ARG SRR IX . B L iih
BRIX | AR ICAA ORI R AR X Y o Ak X 5 9 I 1
JEERAR X 22 P XA T L R R PGS, RIE
SR v ek v R L BRI 2 R O R A
R ER, 138 pH & A ML/ R =, D) 2%,
T2 A& Ge gl Az =K B I8 R FH 7 =X B 24055, 1 %
BT -k A R BB, DR el e A
ASIRBE A A 2 3 XA — 00 B AT 45 1
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R AR AL K R A R AR B 257 B A AR, 5 RAR
e o BB AT B FH T 22 M DX - 498 o a2 T S R ik
A R AR SR ARGE LD AR AR PR T A A

R, ABFSEHEHILA L 2 Fp S R, LIRS ME
VER /N2 R IEAE D 21 G 5 o A, BEE AR Y
AbE, O 22 M DR B e R R, ad i By
PrASE AL BT S | b | AR MR =
SN, B 1 ) S T £ T R e Rk AR
U AR R R R R, S 22 N X R Bl X
e S T R R A R R SRS S SR

1 HREH%®

1.1 R XHER

ITF 2022 4F 3 H—2023 4 10 H 75 2 X
25T (36°34 N’, 103°43'E, ¥4k 1910 m)FFJE,
R FH MR 2021 4F 8 H ¥R TR B AL . %X
J& TRk A, TR, 24 PR KGR
288 mm, 4EHZE K 1 888 mm, H MAATAL 1 744~
2659 h, TIEFTHLDURED T REIE - ARG O T
W7 oM e, I R R “S” E 8 M AR
£ 0~30 cm MHHZE B LA IRIL A . pH 8.60,
KBRS 6.43 g/kg, BE 1.58 g/em’®, HFLEE
& 40.38%, A HLE 10.26 g/kg, 4%& 0.63 g/kg,
4T 0.28 g/kg, 241 1.63 g/kg, TR 46.93 mg/kg,
AR 2.39 mg/kg, HRH 38.45 mg/kg, T IEEH
PR, Fadaik, MR,
1.2 kst

PEIRZT W SR A H R 2D L (C L), ZINZZ
e Y AR R TR 9 5(C2), A R 1A
FEARAYE R . BB A B A HLIE, HEEA A i A
B 1.

x1 BUNIBRERMSER

Table 1 Information of sources and compositions of tested organic materials

PR BR U FRAL

ARAYE A |t AR /N R 0.63%, 2 0.03%, 281 0.04%, AP 68.69%, pH 5.48

Bt aR A TETREBHEMAT JKEAEHA, FEMIT CaS0,2H,0 1k 88.7%, pH 7.83, Al & 7.18 g/ke
HHUE  HRskReLr B B A B A 4R 0.55%, 2 0.04%, 480 0.04%, HHLF 44.80%, pH 7.89
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1.3 iRIgit

AR A3 50 K FE 1R A A o A e R A X % 1 5
filf, WE 2 FEMI(CL: AEE, C2: /NA)F 3 Fb
+ 3k 15 (A0 AEGEHEAE , i N 225 kg/hm?, P,Os
375 kg/hm?, K,0 37.5 kg/hm?, Al: AARH 9.0 hm*+
FHLAE 3.0 hm* HEGHEAL , A2: B A 7.5 thm™+
A HUAE 3.0 thm>HESEREAL , 3 6 b BELL & (L3 2),
RAKAHEES 3k, /NXHEAN 80.0 m® (20.0 mx

4.0 m), BEPLXZHES, £/NXZ 0.4 m S0 FRES
1o 2022—2023 ARG Bt AE & LG 2). PZSAE
VI B4R 3 A o A) /N RR i 337.5 kg/hm,
21 HARHE 60 kg/hm?, 20 5 E AT RINE 1 )5
FEAXNE, /NEZ 7 ATFRIGE, 10 AR/ INE 4L
S EAEAHTESFHLA TR EE 10~20 eo) A 1358, %
JE 20~30 cm. VEZK . AT FH ) R 2 A AR
YEHEAT o

F2 HEITMELEREE

Table 2 Experimental design and fertilization amount of each treatment

LbHH G 2022 Al IE 2023 At I
CI1A0 fEGE AL (N 225 kg/hm?®, P,05 375 kg/hm?, K,O 37.5 kg/hm?) N 225 kg/hm?,
ClAl ARAYEHE 9.0 t/hm>+47 HLAE 3.0 t/hm>+% 55 it I P,05 375 kg/hm’,

o K,0 37.5 kg/hm?
Cl1A2 BERAE 7.5 thm™+A HUAE 3.0 thm’+HE St e
C2A0 fEGEEAL(N 225 kg/hm?®, P,O5 375 kg/hm?, K,O 37.5 kg/hm?)
C2A1 KRAYEH 9.0 t/hm> A HLAE 3.0 t/hm*+1£ 5Lt A
C2A2 BEREAE 7.5 thm™+A HUAE 3.0 thm®+HE St e

14 HFRRESHERNE

141 HHERERCRAE KR (2022—2023 4F)
BHAETEAEMIWOR G (7 H T ADTES /DX AR IR “S”
& 8 i AR JI R 0~30 cm HF)Z HIERES  IRS.
JEBR B RGELY, W, — 0 ARKT,
FE T HERARSE AR, — 20 CIRAFE, F T 5E T3
HEWIHE b

142 HIEFESIETAESSE AR LIS AT
BERRRIE S IR (el b2z ik ) 1,
Hod pH, S210 & pH 31(E/KEE 1 : 2.5); KiEHELR
i, S230 AU R (LK 1:5); FE, HJI
B AL, KoCrO, Afb-AiEiE; 24, dlkE
Ak WA, POEEOLED; #AEA, KCl R
e ek A5, NaHCO; IR 4185t
s A, NH,OAc 24— KB b
e, 3, S-TAEOK IR ek DREETEYE, CKE
- AR AN L T AR BT M, SRR A
TR IRPERERR BTG ME, BRRROR ANk
VAR A, FAEZEE-K,SO, R4k A
A 43 B4 (Tekmar Lotix), FFIT58 A Y045 W) &
C/N [t

143 {Er-mms 7 A FAES/NX PR 1
ANEARFMER 2.0 mx2.0 m BEJy, AP HTE/NER
K= i, FREAEY) L A (N RS AR B
i), IR (hm?) =

1.4.4 +3EFETER(Soil quality index, SQI)HE Jy

% CRALMOTEERT K 142 Y 16 41
PREEIEA O~1 M JC RN 8. A FE R ik 22l
I AURRR(EAEAALR . 2R . AR, BHEA.
AR AN . RERERETE M . DREETS PR | SRR R
TG . B RR RIS M . B A R . R
AW R P PR B ()R DAy RUFE AR (B
pH. /KiFtEEh &t . & . HEMAEYEYRE ON

) PE53 pR R (2)
Si _ Xi _Xmin (1)
Xmax _Xmin
X . —X
S = max i 2
l Xmax _Xmin ( )

Ao S ARREAMEFR R 1T 53 (0~1) ; X AR ARSI ;
Ko FORAEAR IR KA Xoin FOERFE AT IR/ ME

J T HBEHZE0~30 cm) HIEFETER, XA
WFFEARE I - R AR IR T T2 85 AT, BRI AR bR
T2z AR A F I 25 0 W07 22 Z i E
fH, B RI& Wb, K5 HARXG)HH R+
e e g, HIEPR RS BCUE R, R T
AT

SQI = zn:Wisl. (3)

i=1
o SQI Ay 4 18 40 W, AR i AR A A
S AR | ARG s n A BHRERREUE (n=16).
1.5 HIFELESSH
K Excel 2020 #7755 #BAMER, R
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SPSS 21.0 #4720 Hr, ZH LB HIAH T (P<
0.05 5% P<0.01), F oo FIAH EHE 43T (P<0.05)

2 HEREHSWH

2.1 FEIANIE 3T 1 35 TR R A B0

& 372 2022 41 2023 4EAN[E) A BT 1) -3 BE
PERR, 3 AT, Al FI A2 ¥IRE D 2ok 1Y)
PEPERT, Al SCRTE R, {H Cl1AL Fil C2A1 [H3YL
REFARE. L2022 400, 5 C1A0 ML, 2022
4F C1A1. C1A2 +3 pH 40l &4k 0.07 i1 0.04 4~
¥ (P<0.05), 7K ¥ & & 0 BIBEAR 14.75% F1
12.62%(P<0.05), X [FAIK 7.53% F1 4.79%(P<0.05);
5 C2A0, 2022 4E C2A1, C2A2 +3E pH J3 HiIFEA%
0.07 Fl 0.06 > PAN(P<0.05), KiEEh & B PR
12.77% F1 10.28%(P<0.05), 254> MK 8.00% FiI
6.00%(P<0.05).

TR DL 2022 45 F01 2023 4 P AE R FE AR B LR
F(F3), Al it HIEYHRRCR RN B E, 5
C1AO #EL, CIAL B3 pH., /KiFHEEE SR AAE
Iy HIFEAR 0.11 ANBAAL. 10.66% Fil 6.99%(P<0.05);
5 C2A0 #lt, C2A1 14 pH, /KIFTEE & & AE
S IEAR 0.10 DNEALE L 9.74% FlI 7.53%(P<0.05), 1
W AL B Y B PER A RCRIE T A2

®3 ARLENTIEYEERFM

Table 3  Soil physical properties under different treatments

FAYy O HAS pH  JKVEPEER & (g/kg) A H (g/em’)

2022 CIA0 8.33a 6.10a 1.46a
ClA1 8.26¢ 5.20bc 1.35d
ClA2 8.29b 5.33b 1.39bc
C2A0 8.34a 6.03a 1.50a
C2A1 8.27bc 5.26b 1.38cd
C2A2 8.28bc 5.41b 1.41b
2023 CIA0 8.35a 3.66ab 1.39b
Cl1A1 8.19d 3.52b 1.30d
ClA2 8.26b 3.65ab 1.35¢
C2A0 8.36a 3.83a 1.42a
C2A1 8.22cd 3.64ab 1.31d
C2A2 8.23bc 3.76a 1.34¢
WMH CIA0 8.34a 4.88a 1.43a
Cl1A1 8.23¢ 4.36¢c 1.33d
ClA2 8.28b 4.49bc 1.37¢
C2A0 8.35a 4.93a 1.46a
C2A1 8.25bc 4.45bc 1.35cd
C2A2 8.26b 4.58b 1.38b

1 AR NG TR R Rl — AR5 AR R AL 3 22 7] 22 575K
FIKF(P<0.05); FIAl,

22 ARLENTEFRSSENZI

e 472 2022 4F A1 2023 AE AR BEF () - 3EFR 4y
ROL, HFE 4 0TI, Al Al A2 YRE B I LR
P, Al SEEFCRECN B, {H CIAL F1 C2Al
FHRTIROR 2 R AR E . DL 2022 481, 5 CLAO
tHEE, CIA1 Fl C1A2 AL, A, HEA . %
A AR ES & o) W R 15.44%
10.47% . 22.22% Fl 4.94% . 62.28% Fl 42.05% .
39.65% Fil 25.94% . 59.38% Fl 43.75%. 11.86% i
6.47% (P<0.05); 5 C2A0 fHEL, C2A1 1 C2A2 A
U, 5. AR . B . AR s & 5
Oy 12.47% F19.79%. 23.08% £ 1.28%.
76.78% F1 38.99% . 38.01% Fl 12.35%. 53.88% il
53.10%. 5.16% Al 11.10%(P<0.05).

WL 2022 41 2023 PRI AR A AR
(T DKE, Al FTHHHE LIS & R ECR oy B
¥, 5 CIA0 #IL, CIAl AHLE. 2R . WMEA.
BEAS A AR A S i A ) AR 28.24%
27.78% . 66.71% . 27.70% . 33.23% Hl 10.94%(P<
0.05); 5 C2A0 ML, C2A1 WIAHLE. & . WM&
R BAE . AR SR A ) R
27.65% . 31.76% . 66.95% . 26.44% . 39.33% Al
5.29%(P<0.05). B A1 $ETHHE 5855700 & B 1AL
RILT A2,

23 ARLGEXTIEREENMBENEDER.

Bl oA

& 508 2022 41 2023 A7 AN A b BT A MR
MUseIm, fHER 5 ATUL, ALl T A2 SYRE I E 4R A IR
s e, DL AL ERCRTEE, H CLAL Fil C2A1 (1]
BRI E R AR E . L 2022 400, 5 CLAO A
I, CIAL Fl C1A2 () HIEREMEG . DKM . AL
g | el Wl I A ) O ) ) W S R T 26.02% AN
9.68% . 45.79% F1 25.70%. 93.81% FI 62.89% .
28.67% Fl 23.78%(P<0.05); 5 C2A0 M, C2A1
1 C2A2 1y T HERERERG . IREE . A E U . SRR
TR T ) 35 M 20 0 8 2 R T 24.85% i1 10.89% .46.54%
Fl 22.38%. 83.00% F1 62.00%. 28.06% Fl 25.18%
(P<0.05),

W LL 2022 4EF1 2023 AEPIAE + SEEEE PEA(E
(TSKE, Al #27F HIERTEH R RO B, 5
C1A0 AHLL, C1A1 HIEREWHEAG . REG . o Sk S
TR B8 T T %) 95 1 ) 0 R 1 24.74% . 49.48%
71.32% FI 38.37%(P<0.05); 5 C2A0 #lk, C2Al
() T SR | DR . o 4T S AT R R il 1 T
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Table 4 Soil nutrient contents under different treatments

E o FEAE H BT (g/kg) 4R (g/kg) KA A (mg/kg) A A (mg/kg) A 5B (mg/kg) AL (mg/kg)

2022 C1A0 13.28b 0.81bc 6.23c 4.0lc 2.56¢ 120.44d
ClAl 15.33a 0.99a 10.11a 5.60a 4.08a 134.72a
Cl1A2 14.67ab 0.85b 8.85b 5.05b 3.68b 128.23b
C2A0 13.07b 0.78¢ 5.77¢ 4.13c 2.58¢c 119.18d
C2A1 14.70ab 0.96a 10.20a 5.70a 3.97a 125.33¢
C2A2 14.35ab 0.79¢ 8.02b 4.64bc 3.95a 132.41a

2023 C1A0 15.54d 0.99¢ 8.72d 5.81c 3.81c 134.89d
ClA1 21.62a 1.30a 14.82a 6.93a 4.42a 148.55a
ClA2 19.30bc 1.15b 13.67b 6.57ab 4.17b 143.04bc
C2A0 14.49d 0.91d 8.57d 5.93¢ 3.42d 132.46d
C2A1 20.47ab 1.28a 13.73b 7.02a 4.39a 139.61c
C2A2 18.85¢ 1.05¢ 12.64c 6.30bc 4.11b 145.43ab

HH C1A0 14.41d 0.90c 7.48¢ 491c 3.19¢ 127.67d
ClAl 18.48a 1.15a 12.47a 6.27a 4.25a 141.63a
Cl1A2 16.99bc 1.00b 11.26b 5.81ab 3.93b 135.64b
C2A0 13.78d 0.85d 7.17¢ 5.03c 3.00d 125.82d
C2A1 17.59ab 1.12a 11.97a 6.36a 4.18a 132.47bc
C2A2 16.60c 0.92¢ 10.33b 5.47bc 4.03b 138.92a

x5 TRELEMHIREEERTMN 2 6 I8 2022 4F 1 2023 AF AN [] Ab BT P A

Table 5 Soil enzyme activities under different treatments

Gy ACPRAAG TERERE M DREEIEYE R BB
(mg/(g-d)) (mg/(gd) EEHEME  BEEE
(mg/(g-d)) (mg/(g-d))

2022 C1A0 6.61c 6.42d 0.97¢c 1.43¢
Cl1A1 8.33a 9.36a 1.88a 1.84a

C1A2 7.25b 8.07b 1.58b 1.77ab

C2A0 6.52d 6.21d 1.00¢ 1.39¢

C2A1 8.14ab 9.10a 1.83a 1.78ab

C2A2  7.23bc 7.60c 1.62b 1.74b

2023 CIA0 9.06¢ 9.02¢ 1.60c 2.00c
C1Al 11.23a 13.71a 2.54a 291a

C1A2 10.16b 11.60c 2.33b 2.45b

C2A0  8.97cd 8.83¢ 1.57¢ 1.95¢

C2A1 11.01a 13.18b  2.55a 2.75a

C2A2 10.25b 11.21c 2.32b 2.37b

¥ifE CIA0 7.84c¢ 7.72¢ 1.29¢ 1.72¢
Cl1A1 9.78a 11.54a 221a 2.38a

C1A2 8.71b 9.84b 1.96b 2.11b

C2A0 7.75¢ 7.52¢ 1.29¢ 1.67¢

C2A1 9.58a 11.14ab  2.19ab  2.27ab

C2A2 8.74b 9.41bc 1.97b 2.06b

PR R 23.61%. 48.14% . 69.77% H1 35.93%
(P<0.05). W A1 T+ 3EBHE M RBCRIE T A2,

. AR ON R, Bk 6 ]
UL, A1 FL A2 Byhg i R S A A R . AR
WAEYIEE YR O/N L, Al #EESURE M, B C1A1
I C2A1 MHETHICR 2T AN B . LA 2022 4 R4,
5 C1A0 #HE, C1A1 Fl C1A2 T34 WA Wi b st
AW EY AR ER E 35.51% Ml 31.66% .
108.02% F1 97.13%(P<0.05); 5 C2A0 #t, C2A1
F1 C2A2 T A Wy s e RNl A 0 A 0 o 10 )
FHRTEL 34.50% I 8.78% . 20.97% Fl 53.11%(P<
0.05).

TR L8 2022 4F 1 2023 AEFAE (i ) A W ik
B AN W) A B R IIME(R 6), Al R EY A=)
sk GUEY YRR RN B E .5 CIA0 ML, C1AL
{14 sl A 40 A - e R sl A 40 A 0 R 40 i) 8 R R v
29.54% 1 106.26%(P<0.05); 5 C2A0 #Hlt, C2A1
1A Bl A 40 A 0 e R e A 40 A 0 o R 00 i) 8 S R
106.26% 1 15.37%(P<0.05).

M2 6 Al %1, C1AO Fl C2A0 WI4EM]E WA= 1y
it C/N BT 8.77~9.47T(H R AL A 5+ 1,
LEN6:1, HE N 10: 1), ¥ CLIA0 F1 C2A0
I BIE SR , IR K,
P 7L, BIEARTIRERESS ; A1 T A2 19 CON
FEEAR, T 5.24~6.29, 56 0H 449 v 41 8 FH BT o
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ek, HEARIIRERRRE . C1A1 F C2A1 R4
YA ar C/N EEPIAEE 50 5.58 Fil 5.67, 1A
CIA1 fil C2A1 A B P &MY Ak . &,
FasE TIEGUE IR R S5, e TR S IIRE
Fzo6 TRIMGEMTIEMEMEYER. | CN BN

Table 6  Soil microbial biomass carbon, nitrogen contents and C/N
ratios under different treatments

24 ARLGEIEYMH ERBEHEMIFR~EH

A

1 AT LB, AL FD A2 ¥fE e C1 A
C2 Wy ik, H Al FEfEEHREVIR. 5 C1A0
AL, 2022 4EF1 2023 4E C1AL fil C1A2 L5 544
B0 B E R 10.88% Hl 8.79% . 12.65% i
10.28%; 5 C2A0 ML, 2022 4FH1 2023 4F C1A1 Al
C1A2 /NZREFFAEY A 4 5 12.90% Fil 9.68% .
14.29% F110.53% , /INAZ KR 153 0 4 157 9.62% Fil
7.69%. 11.85% #i1 8.85%. NI HLHL 2022 4FF1 2023
AEPAEAEY) A Py i FOFE R LA, C1AL L H R
YR CIA0 BEHE 11.76%, C2A1 /INEFEFFAY)
i FPR AT I C2A0 B4R 5 13.59%.10.56%
FIABRMEYECHE A1, A2 BE & mEY AR Y
FehE, HOALSCRIE.
2.5 ARELETEREIREHZ M

AHI G AREU A AR E WL 7,

Kl 2 S ARl A PR I gL, W 2 AT,
Al A2 YJRei E s H AR, H AL R
83 R [RI b B A AR R = 2 RUT R - C1A1
(0.68)>C2A1(0.64)>C1A2(0.56)>C2A2(0.54)>C1A0
(0.40)>C2A0(0.37). 5 C1A0 L, CIA1 il C1A2

B+ HE R PR B ) BN 70.83% I 40.83%;

5 C2A0 A, C2AT1 Fil C2A21 1 I3 %543 1)
WLEHEN 71.44% 1 43.77%, AIUL C1AL, C2Al #2
F+ RS E RO B W (H P ) 25 AN

SotHe
,_H
e

Gy IR REERCEME IR REERCE
ke Yk A A WA=
(mg/kg) (mg/kg) C/N I
2022 C1A0 106.20b 11.84¢ 8.95
ClAl 143.91a 24.63a 5.86
C1A2 139.82a 23.34a 6.02
C2A0 104.50b 11.07¢ 9.47
C2A1 140.55a 23.61a 5.96
C2A2 113.67b 18.66b 6.13
2023 C1A0 85.08c¢ 9.71e 8.77
ClAl 103.88a 19.82a 5.24
C1A2 105.32a 17.06¢ 6.18
C2A0 81.37c 8.92¢ 9.15
C2A1 100.49ab 18.87b 5.33
C2A2 96.25b 15.32d 6.29
WE  ClA0 95.64c 10.78d 8.88
ClAl 123.90a 22.23a 5.58
C1A2 122.57a 20.20b 6.07
C2A0 92.94¢ 10.00d 9.33
C2A1 120.52a 21.24ab 5.67
C2A2 104.96b 16.99¢ 6.20
12000
el g R/ EYE a/NERFEYE o/ Rk
a b a C
]
£

4000

EANSR S hNEC2

20224

A0 Al A2
£ HCl INFEC2
20234

pusiil

(B [/ ING - B R [l — AR [ AR 3 22 57 . 35 (P<0.05))
1 TREALEEE TEME EREYEFITH~ S

Fig.1 Crop aboveground biomass and grain yields under different treatments
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Fig.3 Relationship between SQI with aboveground biomass and grain yields of Sainfoin and wheat
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