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B 0100315 4 fRARMFRNZE BT REIM S50, PRI 011705)

O X TR B EN) . U0 B LA RS FTE H (FNS) . U0 =) it L & RS AT F (HNS) . 205 IR R
(RN) ., HAE 5 AE RS Bt BC A RS T A FH(RNS)S FOR RBEVERS A 5ok 30Kk . AL, BREEYE . bW e & 5k
BRI, Il MM FE A S A itE— 25 B R - PR R AR 2 M A A A S R A R0, WIRARSFRA H Tk AR R
s Rk B, RURASERIE, Z55R]. SRR HACBIAT L, FEFFIE FHAREE AT B 2E R 0 ~ 100 em +)2 H 80K &,
AFFFE S 2RSS A5 (FNS, HNS. RNS), ZH WM RN F B — b 35 (FN . RN)SESR T g msssee 1, ik
FEA IE I AR T IE B A /K BIAEE s A AT R OR R RUIRIZ ZEAb BRI PN AR BRI T i 24 /R MU A A A ik, HhLd
RNS 1 NS A BHRTIHUR R W, G A DR . ERRRE A M B RS 1 DL S e e il . A B i, %
A 0~20 cm HJZ KT 20~40 cm +)2, FNALFEA RN ZbFOC B M2 5 HIERUEYAYam . A& 85 HIEmn A g
Uik . SR AR D E I MR, H M ey A . 2 Eeaium. . 220 S LB Uk,
St 3 R AR AL B — E RS . AR5 1, FSAFA [HALBE FNS . HNS, RNS #e%t IR FN ARFE/3 B4R 7 5.30% . 10.93% . 11.41%,
HEERF =3 A RN AR S R R A 7= 010 254 BRET . AT BEAARFHSRE, FFHE & Tl g aem
JE MR T AR AU S, SEB AR RS P shak, IR e IR R R, HOR NS 2 s i X — B L A8 . BARRREFT
W AR

KR HFEH; 2EE%; FIEME; HEKE; HHE; 70

mESHES: S318 XHktRERD: A

Effects of Straw Returning and Nitrogen Application on Soil Water, Carbon and Nitrogen

Coupling and Crop Yield

GAO Riping"***, ZHAO Peiyi"****, HAN Yunfei'***, LIU Xiaoyue'*** DU Erxiao'***, GAO Yu***, REN Yongfeng>**,

LI Huanchun***, ZHANG Peng***

(1 Inner Mongolia Academy of Agricultural & Animal Husbandry Sciences, Hohhot 010031, China; 2 College of Agronomy,
Inner Mongolia Agricultural University, Hohhot 010019, China; 3 Inner Mongolia Key Laboratory of Dryland Farming,
Hohhot 010031, China; 4 Science Observing and Experimental Station of Arable Land Conservation Inner Mongolia, Ministry
of Agriculture and Rural Affairs, Hohhot, 011705, China)

Abstract: In this paper, five different tillage measures were designed, including conventional use of N fertilizer (FN), FN
combined with corn straw returning (FNS), high application rate of N fertilizer combined with corn straw returning (HNS),
reducing topdressing N fertilizer to basal (RN), reducing topdressing N fertilizer to basal combined with corn straw returning
(RNS). Correlation analysis and path analysis were used to further disclose the changes and coupling effects of soil
physiochemical and biological properties. Compared with no straw returning (FN, RN), straw returning (FNS, HNS, RNS)
significantly increased soil water content of 0—100 cm soil, and the synergistic effect of straw returning and full film ridge

cultivation (FNS, HNS, RNS) was stronger than that of single plastic film mulching (FN, RN), which provided more suitable

ORATH . BEFEE SR E (2018YFD0800806) . N5t R T &% 11 (2019ZD009) T FIjk 45 i R 1159 B (2019-4¢-7)%¢ 8l .
* W IHAEF (zhpy1972@163.com)
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hydrothermal environment for the normal decomposition of straw. Compared with FN, treatments with straw returning
significantly increased the contents of soil organic matter and total nitrogen, and the effects of RNS and HNS were the most
significant. The activities of catalase, urease, sucrase and alkaline phosphatase as well as microbial biomass carbon and nitrogen
in soil increased significantly, the activities of catalase, urease, sucrase and alkaline phosphatase were higher in 0-20 c¢cm soil than
in 20—40 cm soil, and there was no significant difference between FN, RN and RNS treatments. Soil microbial biomass carbon
and nitrogen were significantly or extremely significantly positively correlated with soil enzyme activities and soil carbon and
nitrogen, and soil microbial biomass carbon and nitrogen were sensitive to the changes of soil organic matter, sucrase, total
nitrogen and catalase, which could indicate the changes in soil properties. Compared with FN, corn yields of FNS, HNS and RNS
increased by 5.30%, 10.93% and 11.41%, respectively, and the higher partial productivity of N fertilizer could be obtained with
the conventional input of N fertilizer. In conclusion, some topdressing N fertilizer used as basal fertilizer with straw returning can
balance soil carbon and nitrogen budget, save cost, increase yield and nitrogen use efficiency, thus, it is a feasible technology
model for straw returning in the Loess Plateau of Inner Mongolia.

Key words: Straw returning; Nitrogen application; Reducing topdressing proportion to basal; Soil water content; Soil carbon

and nitrogen; Corn yield
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Fig. 1 Changes in rainfall and temperature during experiment

1.2 &
PEIAr , G A P B IR — % () B (P,Os)

BI(K,0)H 225, 150, 75 kg/hm?, Jita 75 125 R385 A
JE A2 TR I , T AUIE T4 0 2 2 A e
Jiti, JEREECEIA 1 2. MRAERT AL RT3
BV EAR R T Gt . MR 0 T K e it R
W1, fERERE [, K00 I g 5 N, 3 O
AL 2T 156 FH (FN) ;- @ZUIE B ite FH e 5 7 18 1
(FNS); QGZUE = it F Bl A F5 FF14 H (HNS) ;. @A
JIELJ RE i A% it FH (RN s U J5 I BT RS Jit FH G & 5 T
M H(RNS), LLAEE 250 FH (FN) A X RR 4% b EE /N
X AN 96 m*(12 mx8 m), AR ACFREEE 3 KiE
2, FEHLIX 41 HE .

R > R 3R Rl iE=1 = 2, &
Ja BT Rt A N0« KWL =1 : 1, FEAEHS)
PUBLT HIR], ARG F AT RE e A, KW
FIES P /DN PR i L AR KB A, HINS AR PR R R
N 270 kg/hm®, HAy 4 bR AR N 225 kg/hn?,
JIT A Kb B3 B R 45 (P,Os 150 kg/hm?) Fll i R 4 (K0
75 kg/hm?)— R 3L it

F1 RWH 0~40 cm T EHIEEAHE S
Table 1 Basic fertility of 0-40 cm soil of tested field

TEHEE (em) AHUK(gkg) LEHE(gke) 2 (g/kg) 2 (g/kg)  BE A (mg/kg) A EE (mg/kg) 3 ALET (mg/kg) pH
0~20 6.06 0.59 1.28 36.54 16.71 116.56 7.89
20~ 40 5.42 0.51 0.96 31.44 15.22 98.74 7.87

TR AT S, SR R ORISR HILEA T
A, RIRPR ERFEFF TR EEZ R 3 ~ 5 em), I3
SIPECT R 5 SR PR BERHLEEA THERE L, ek
REEZ)H 20 ~ 30 om, AR FEFFBIHE R 10 ~ 20 em )2,
FEHATROE, SRR IR A, P R BRIRE, £
KAEATAE A ATRMTEN N 39.12 ~ 45.36 kg/hm®, P
54~ 6.8 kg/hm®, K 26.85~29.47 kg/hm®, it HES%
AR HAAFRIR LSS, A 6 000 kg/hm’,

oK 2019 4F 5 A AR, 10 H N AW, #%
Ty O B ARV R R (K 2), 287 15 cm,
/NFTRE 50 em, KATEE 70 cm, ®REE 30 cm, PP

120cm

Q\'Jﬂ;@g

15cm
4

«——  70cm

2 EREEGEMEER

Fig. 2 Planting map of furrow-planted corn with ridge film
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JBAHAT
1.3 MEEREEFE

TEF ARSI R ] 85535100 0 ~ 10, 10 ~ 20,
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HCE#E, BET e IS K R, B/ NX
75 SHUEE, 43 B 0 ~ 20 cm F1 20 ~ 40 em 42 T 4F,
EBRFRIZATT . BEAKH HEAER A Ja7h g =
g HH [a] Bl A A3 PR 23, — 3848 AR XT3 1 mm
i, HTE 350y, S5 — TR T 4°CUKAR ]
T A SRS VA Y A Y . HIER LR
HRIRAI A kBRI, AR R
[ AEM " A L E . KA. HEREE .
PR BT T A 0 1) e P v R R PR W o 2 I K L £
. 3,5-THRHE KGR L A3k . BRI AR AN L il
T R E YRRk . ZORISETEZ KS0, 18
BT 5 S

TEFOK BRI BN X BEPLIE 10 m XU THEAT F K
FEERINE, JEIRIR 14% SUKRETITE.
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1.4 HEAE

X F Microsoft Excel 2016 47856 5E b FH N
GuiTEFRZ W, K SPSS 26.0 YEAT 2250 HH(LSD ¥,
P<0.05 7KF) . AT S AT Bl AR 43T o

FUIBME 7 I (kg/kg)=1EH0 7 it (kg/hm)/ U it
J# (kg/hm?).,

TR R T A T LR SR T
B R FEMRS 0T, R REU bR KT
80%FY JFI, 45 3R FAHREE] 2 A F M5 Fy A
Fy, WRAEE A0 ZBUERE, HHE8bRbrifEfLE 1t
AR FERS F) MFES F 195, fa g s
B 5 25 STRRR AR, ARIETEAN PR : F= 0.57287F,+
0.410 47 F,, TH5 A BEEA 13 IHET o

2 FERESH

2.1 FHTHSREEEX TESKERNZMD
HFE20 0, 0~ 100 cm 2415 /KE
252, FN. FNS, HNS. RN FI RNS b F -3 5
KEFEE TJZ I, RS BT R n A
Ky 2 b, H, 0~20 cm T2 HIEE K EZ
WK, FNS. HNS. RNS 4Zb3 5 FN. RN b3z &
B, FEFFE H AT ZRZ K Ee, A TERL
751, BEIM oK A RHEN s FNS, HNS, RNS Ak
FRA] 22 FOREI ., FN ORI RN AbFE[R] 22 FORB i, 220

SR FH 2 At ) b ) 48 S /K BRI . 20 ~ 60
cm 2 TSR AW R, FNS. HNS. RNS 4b#!
¢ FN . RN Ab# - 3 Sok s 42 AR I i, 60 ~ 100
cm 2 T EEEK EB WK . FNS . HNS . RN 1 RNS
SEFE 0 ~ 100 em 42 T HEE /K BB IR FN AR 315351
P 18.47%. 17.73%. 0.22% F1 17.96%. FiFFitH
AR KR, BRI IE R K A
22 HEHEHSEESZEN TERASENEN
e 3 0L, FiFFAHEALEE FNS. HNS. RNS
AR HALEE FN Al RN 8 HLR & 22 7 %,
FN Fll RN Zh#[E) 22 7 A3, 0~20cm +)2 FNS,
HNS., RNS AbBEESXTHE FN AbHL» 3 5 0.66%
1.16%7#1 1.32%, 20 ~ 40 cm +J2 FNS, HNS. RNS
A FREE T B FN AR B4R B4 = 0.55% . 0.92% Fi
1.10%. #0FE+ LA HFERMHA 0 ~ 20 cm )2
KT 20~40cm +)2, Hrr0~20cm 12 K/MIF
5y RNS>HNS>FNS>FN>RN, FNS. HNS. RNS &3
AN I FN AL HEA 50 4.55%.10.61% 1 13.64%.
20 ~ 40 ecm 1 JEHK/NIFE N HNS>RNS>FNS>FN>
RN, FNS., HNS. RNS AbFREXTIE FN Ab# 5542
55 6.90%. 17.24% HI 13.79%, RN Ab¥+3E 45 &
TP EMCT FN AL, 0 ~ 40 em )2 T HERRE Bk
FEIUFE AT AN AL B 34 FH AL B, FEFFAA 2555
il 2l SR = W 0 2 3 w4 W A

%2 ATREAHE 0~100 cm + 2 HIEEKE (g/ke)

Table 2 Soil moisture content in the 0 — 100 c¢m soil layer under different treatments

Lh 3 JERBE (cm)

0~10 10 ~20 20 ~ 40 40 ~ 60 60 ~ 80 80 ~ 100
FN 106.4+ 153 b 94.1+13.1b 98.4+12.1b 100.9+10.3 b 119.8+10.8 ¢ 112.8+13.6 ¢
FNS 1263+12.1a 106.1+11.2a 1255+ 10.6 a 129.8+9.6 a 1292+ 10.1 b 1323+ 14.1a
HNS 1257+114a 106.0£15.2a 126.0+10.7 a 129.7£12.5a 131.0+12.1b 126.1£9.5b
RN 107.6£10.5b 922+104b 99.5+11.7b 100.5+13.6 b 121.8+11.2¢ 1122+12.2¢
RNS 1253+ 10.6a 106.7+11.1a 125.7+£9.8a 1302+ 124a 131.6£11.2a 1265+ 11.7b

I RPRFIARNG F AR A L] 2 57 8.3 (P<0.05), T,

£3 TELE0~40cm TETIEHRREE
Table 3 Soil carbon and nitrogen contents in the 0 - 40 cm soil layer
under different treatments

TERE (em) ¥ HHLBR(gkg) 4E(gkg) BRELL CON
0~20 FN 6.06+0.04ab 0.66+0.03¢ 9.18+0.07b
FNS 6.10+£0.02a 0.69+0.06b 8.84+0.08 ¢

HNS 6.13+0.06a 0.73+0.08a 840+0.10d

RN 6.06£0.03ab 0.61+0.01d 993+0.06a

RNS 6.14+0.01a 0.75+£0.02a 8.18+0.06¢

20 ~ 40 FN 543+0.07ab 0.58+0.04c 9.36+0.05b
FNS 546=+0.11a 0.62+0.01b 8.81£0.04c¢

HNS 5.48+0.05a 0.68+0.01a 8.05+0.07¢

RN 544+0.02b 0.55+0.02d 9.88+0.02a

RNS 549+0.01ab 0.66+0.05a 8.31+0.08d

23 BEHIEHSEEEEX T EEEENRE
FN. FNS, HNS. RN, RNS kb# + 35 H b A
it | JORIEG . bR it R Tl T R M 4 B = 2 iR 2
RS 3 3), 0~ 20 cm Fl 20 ~ 40 cm 12 1485
AAL A TG AL — 2, BRIE RS 211 ~
2.68. 1.85~2.36 ml/g, K/IMIFFIM K HNS>RNS>
FNS>FN>RN, #JL1 HNS £ RNS b K, AHH[A]
ToH 25, (I8 E ST FN I RN 4b3, 5k
fif 5 358 S A SRR P AR AL LA AH E] L 0 ~ 20 om 120 ~
40 cm )73 IR I 1 28 AR Rl 3 53R 0.68 ~ 0.85,
0.61 ~0.78 mg/g, 1 FNS. HNS. RNS 4Zb## FN
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A B HIHE RS 16.18% . 25.00%. 19.11% F 16.39% .
27.87%. 18.03%, FN FlI RN 4b 3] JC i P25 7
0 ~ 20 cm Fl1 20 ~ 40 cm )2 FEEMHER IS A8 AL T Bl 43
4 9.31 ~12.65. 8.12 ~ 11.59 mg/g, FN Fl RN kb3
[ JCH] 2% %, FNS. HNS. RNS 4Zb¥%5 FN b3y
T4 30.18%.35.87%.34.69% Fil 32.48%.40.99% .
36.62%, HNS FI RNS Zb B [A]JC i FPE 25, K/

J¥ %2 8% HNS~RNS>FNS>RN>FN, 0 ~ 20 c¢m Fl
20 ~ 40 cm )2 - SJEHKPE B R B 14 AR A VI L 4 )
9 9.18 ~ 1422, 7.63 ~ 11.35 mg/g, MARF/MEK K
HNS>RNS>FNS>RN>FN, FN FI RN &b g 4 5
/N, BEBEMZS, FNS. HNS. RNS Zb¥% FN
S BRI R 32.57% . 54.90%. 39.87% Fil 27.65%.
48.75%. 38.40%.

@ 0~20cm &20~40cm

A A E S (ml/g)

15¢

L FEEREEEHE M (me/e)

erNS RN
Ab3

1.0

0.8¢

0.6 [~k

041

T IERREHE AL (me/g)

02Fr

0.0

| I T I I I I O B B B L e

P BERRIRS  (mg/g)

FNS

(B ARRE/NG RIS R4 B 0~ 20 cm F1 20 ~ 40 em /2 7 [ b B 7] 22 57 .35 (P<0.05))
3 TRGEX TIEEF TR EN

Fig. 3 Soil enzyme activities under different treatments

24 FEFHEAXNTEREVEYERINZIE
4 AT, A0 HEERUE Y A YRk . A
P —ECHE LA, 0~ 20 cm 1 20 ~ 40 cm + 2 4384
AW A Wik B AR A LT R 160.12 ~ 173.93
122.98 ~ 133.36 mg/kg, EMARI N RNS>HNS>FNS>
FN>RN, DL RNS 4bH R, RN Fl FN Zh# [ 0 i
P25, FEFFIL HALEE NS, HNS, RNS /Y 0 ~20 cm
120 ~ 40 cm )7 TSGR YAy e & SO0 R
FN AbEE 3RS 3.37%. 5.97%. 7.40%F1 2.60% .
6.89%. 7.63%. 0 ~20 cm £l 20 ~ 40 cm + )2 34

WA A A AR E R 16.54 ~ 21,96, 15.12
~20.08 mg/kg, MAAEI A HNS>RNS>FNS>FN>RN,
DL HNS AZbBEER 5, RN AbHHRAG, FEFFIR HAREE FNS |
HNS. RNS 1) 0 ~ 20 cm £l 20 ~ 40 cm + /2 +3EfE
YRR SRR FN LS 18.07%.
26.35%. 26.24% F119.90%. 26.85%. 26.41%, #4t
PO ~ 20 cm F120 ~ 40 cm + 2534 WA= Wy pe A& IR
JLFEITE 7.81 ~ 9.68 1 6.60 ~ 8.13, FEFFif H 5 Ak H
AbPRIA] 22 5 B3, RS FT L RO U A5 Ab PR 25 5 oK
W, BT AR,
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Table 4 Soil microbial biomass carbon and nitrogen under different treatments

FIRHEE (cm) a3 B YRR (mg/ke) BAEMEYIRA (mg/ke) A A i A
0~20 FN 161.94+936d 17.38+2.36¢ 9.32+0.56a
FNS 167.39+ 1247 ¢ 20.52+3.12b 8.16+£0.45b
HNS 171.61 £ 10.63 b 21.96+1.85a 7.81£0.51b
RN 160.12+11.25d 16.54 +2.41d 9.68£0.57 a
RNS 173.93+8.45a 21.94+1.03a 7.93+0.44 b
20~ 40 FN 123.91+£15.85¢ 15.83+1.48 ¢ 7.83£0.47b
FNS 127.13 £ 14.96 b 18.98£3.85b 6.70£0.53 ¢
HNS 13245+10.11a 20.08+2.78 a 6.60+0.41c
RN 122.98+12.59 ¢ 15.12+2.22¢ 8.13+032a
RNS 133.36 + 12.14 ab 20.01 +2.04a 6.66£0.32¢

2.5 TEREMEMES TEEBEAEREEEMS

Z B XES B RS

X SR M A MR i S S KR R
SRR T A SC PR AT s AR i, i 5 AT
WL, AR My A i Bl S A L A A TR AT
K, HEEEEKE MR RO E M, 51
ISR | JUREG | RO R P R N 1 2 R B
RN HIEMEY R R R S AR . 2R
R 4 RS PR 5 IEARSG, 5 R KR
AR . SRR YR S LSRR
B BRI TG PR 1] G R A2 2%, ARBIESEt— 20 LLd A%
IRV B AT Z A YA ELOC 2R o 35 /K B0 138
Tl A PR . R R IEONAR K, {ELE i A

P A T s AN SN, WA P AR LR, %A
T HE e AR o AL 2R S
AP YRR | R B BBV, (32 AR
TR IE RN R AR, BB & IE A G ;
b SR S O TR W A R R L SRR B £
ROMARK , (EI i HoAtl PR 37 A 14 T 2 T AR A Lo
SAGH, BIEMCEY A YRR | RS R A
TP 2 TE A OG5 SRR RS 52 A DN S i A
FHBEHI S, X A A R B B9 TR RN /), (E
TR W A W SRR ) e IE RO K 5 L SR B TR
X RS E M A YRR . R B OONAR N,
52 AR 5 9 1B 42 TE 8O R MRAR O, JHG ] 42 TE 00 A2
K, H5 A A YR . R B FIEMC, i

x5 TEWMEMEVESEUEREEEEZEHEXSTFBRES T

Table 5 Correlation analysis and path analysis between soil microbial biomass and physicochemical properties and enzyme activities

K7 i HAER  AMRRE AKE EELiIR TS LA SRR REG ERERE BUPEBERREE  HHEEAR RAL

T W W e KR 0.8412 1127 0.211 —0.663  -1.471  0.382 0.819 -0.015 -0.737
EERiIRTS 0.947 5"  1.085 0.219 -0.633  -1.405  0.367 0.785 -0.015 0.184

£ 0.8638  0.086 0.201 —0.688  —1.495  0.400 0.863 -0.015 0.040

A AR 098227 0.022 0.190 -0.634  -1.622  0.424 0.751 -0.016 0.737

JIK ity 0.901 6" 0.096 0.186 -0.637  -1.091  0.432 0.936 -0.016 -0.526

TR Al 0.9553" 0.957 0.178 -0.315  -1.098  0.419 0.965 -0.015 0.126

BEBERREE  0.871 17 0.746 0.199 —0.640  -1.586  0.419 0.925 —0.016 0.063

WAED AW RA FoK 0.8533  0.952 -0.084 -0.527  -0.851 0364 1.275 -0.143 0.034
ALK 0.977 1™ 0917 -0.087 -0.503  -0.812  0.350 1.221 -0.140 1.033

EA 0.9573" 0218 -0.080 —0.547  —0.865  0.382 1.343 —0.143 0.855

HEIERE 098747 0.063 -0.075 -0.504  -0.938  0.404 1.479 -0.151 1.216

Jh 0.9454" 0242 -0.074 —0.507  —0.320  0.412 1.457 —0.149 0.649

THEAR G 0.908 6" 0.208 —0.071 —0.489  —0.324 0400 1.502 —0.148 —0.424

BPEBERRAE  0.9756"  0.083 -0.079 0509  —-0.317  0.400 1.440 —0.154 1.018

T oA M W3 (P<0.05), **fRFACHEM B3 (P<0.01), TRILEIEF R HEBRAY, HAFRREHEERRE
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ARG . DREE . e IR EEE M S  eE ARE JT A
Ko T HEREMEBENGPE S TR W A ) b 2 0 TR A
K, REAR B TR HE AT HLAR I o0 R AL, TRIEHA
= TIERUE Y A Y i S R R, 5 R
IR B o D\ 478 A o 0 - S il 3 A T 3
YRR . R EER R REORE , X EHEHE
YA RERAT B I A R R AR O 3 S AL A
BB . RERERE ; XF SR W) A i WA B 1Y
ARV o A A Sl . ALK . BPERERR A . A
FINREG . HUERT 0L, IR E Y A Wil . RS R
T AN (S A At - 3 PR 7 B B 5 i), 3530 3 A 22 ]
A PTI98 - S A A W A ) e ik R R
26 WEHEHSREEEREVEENENRLE
=R
2% 6 ] UL, A FFIA H it RN v e 3 4R e oK
FEAR, A A B ORI KN MK IR RNS>
HNS>FNS>FN>RN, F#if HAL# FNS, HNS. RNS
AN A LR HE FN 43 5125 5.30% ., 10.93% ., 11.41%,
DL IR 5 A i it FH E A % A1 34 H Ab 3#E(RNS) ™ 6
PR EEfROR, AR AN RN =540 AL FE FN
A TR, (B 22 R AR0A KT 25 A B AL I A=
JIF RN /IME R RNS>FNS>FN>RN>HNS, A
NE R A3 A BIVRT S04 4 e ) RN A A 7 T o o -3
KR BRAE R BT TE R CAE Y A W R A T EA
O RTEE AR, A5 AL L EE G AR 4 R/NIF R
RNS>HNS>FNS>FN>RN, 5 f K=& W4, Hh
RNS AFRLZRA1S o o FAFIE 2544 T 2R A
HIAS [ AT A2 K w7 R i A 7 20K
z6 ZRBEERFERESESSH

Table 6 Corn yields and comprehensive scores under different
treatments

AbPEORERD R (kg/hm®) FUIRRAE 1 (kg/kg) LRI HEF

FN 10807.2+1393¢c 48.0+0.5b —0.906 4
FNS 11380.0+121.5b 50.6 = 0.8 ab 0.342 3
HNS 11988.3+115.5ab 444+£0.6c 0.708 2
RN 10580.5+105.8c 47.0+£03b -1.038 5
RNS 12039.8+90.5a 535+04a 0.894 1

3 e

AT IA it AUIE S S A AT 8 e AL . finit
AT I35 97 R P08 - S9N S R AT 7 )
ARAEE . A E A AR AT BB H A 1222,
SRR X I E LA LA IV B A 2B R B R R
MRETT R ANLIE K, 4R R, FFT ik B 5

G 45 AL FE(FNS . HNS ., RNS)# B — IR 78 75 4b
FE(FN, RNMEm T R85 KR, =& U R &0 48
o R OROKIERTRE T, FRAR T HHK S 28 Bk
R A 75 1 T R K PO X 5
FHERIFEH R 8 4 R - R TR AR B 4
FEE 5 1 e 0 O R R A D 251825 Bl

AR ISR FIATE B0 i RS A9 20 ik 5 5%
Oy R RPN ji KSR, RS ARG B AR
WEEAE B AN EE T, @ /SR, R SLE
tef], EALGBIEFSAE, BEmEY A E AR
i, AT EMAVEY A A T I AR TR AL A R
BER o SRS FEE H AT, — 5 %5 A EY) A E i
W A IR AR T oy — b
FRAE DX RE FE 8 AL o fife , RS AT R SR 0 i R
AT ABEVED MR, BORS FF 0T LAAE AR 194
K I RIR AR R, AR B K A
JEEIERIR S, #F)= A HLam A 5 0 e
[ w2 W 3 (5 ) B € X v e = Wi W K i) T
B FEAFIA H ol S BRI R AA 1, B AR
N, KR TR RS R, R LK . A
() TR A RO 3 5, A R T35 00 S A R LR Y 43
fife, MRS T AR A S R, BT ARILE LT,
FRAEBATN AR AN Z | A H A oK L3
TeHUBR A g, b 5 IR A b o3 A 5 e ok =
REMEAE, AR S EEF R T E8he
Y, WER S T IEREY A Y A, AR
i FH 5 8 R T it P 0 AR A S X A A 2 vy 40 4
FH o ABFFT I, AN ) Ah B ] 4 el s AR A B
eE A E—3, FEEERTR 3 A L &
IR | TR b AR 8 R S 1 T DAk 1 vy et U e
FAAKSE, 13580 5 S RUE YA B RE A, RSAF
YERIMERRA AAR 38, HIERIRNE £ | B
LRGN , B A SR W a] ) Bl 8 i K LA A
AR LI, NI A5 3R | SR PR DA
DIk, AN, AIFFE LB 0 ~20 cm 12 HHERRA
T A i S R RS R F 20 ~ 40 cm
)2, RIREFFA H 3G 4 584§ ot 3222 1) +- 48 5%
ERE, X 5EFHECOMP RGP T4,
IXA] SR g b R W AR A Bl A AR DL R b g
MR 2 M PRRAE RS T RHERE  WRIZF A1k
PR AN SRR

AHFFE T, A HT AR AR ST 2R B, X - 46
A= HE R AT R T 1 PR B AR YR Sy st SR b SR
A MUK . EERERG , X - SR P A B R R
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i, a1 HICRIE TR, 20 NeE TR
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PERRBRTFEEKITEGRA, 20 TP, X
N H IR

4 Z5ig

FEFFAA B 5 RS x0T Rk | i, B Y
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B0 ~ 40 em 1 )2 B AR, $i i LIRS
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20 ~ 40 cm + )2, Hro DLENE G IEATR it H Be A F5 A
I FH R g e R it T 75 R A 3 Ak R TS0 e
2 e A A ISR A 20, A S AR RS it
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