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MiEEEMNREARAN AR XERFKZERN=E0 70N

JAH Y, ERE T, AR, Eom Y, e, £ g, RE?, Seka”

(1. dtF TR R E RO e E A s, PR RABELRO L TR S O X RIF5E T,
dbmt 1000815 2. W EEAOAANE, W4 #ck 272509 )

W OE: APV RIS RIS R KT R T B, O I BH AN [ DR R A % 8 A S A A e i
T 2020 AR R AT & BIFRIRR, 300 LIRS S5 8E 34 FIAS 1307 ilioibkl, SRAZXIETE, TR
A, BN S AU R, IR MR . AR B R R R =S . TFRA SRR
FFH 34 A 1307 76 18 T3 ~ 27 Jikk /hm’® 2 EEEIRIN A 1 . RRAEH . BEIEANG U T RS B 4027.55 ~ 4748.20
H14783.65 ~ 5113.60 kg/hm®, #1307 P it Fb 5585 34 55 12.2% ~ 21.8%. FERMFESRRERG N, POy L
EAME, L FREE 34 ZOMBENL. RO L AR, A ACRIBCR ORI SRR, (ROREERANG . b B RTR
FAYRIGI; B 1307 ZERAA R BEAR, (RO BUE YRR, AU BT 34 7 i, R
SN R R s, SRR A AR L AR S 5% ~ 8% M 8% ~ 17%; XHFB 1307 P G, {H
FE 27 TRk fhm® RISt AT — i AN, LR AT SO O ORI . £5 BRTIAR, 7E 18 7 ~ 27 JTkk /hm®
Pk E X (R) P, ke 2 B S ol PR AR TR | B SRR R A TR B, R R R A it O
FEH 34 A7 —E RN, (XSS 1307 FBET RN ATE B KT AFFE A AR e B e B i X K0T ™

PRIGEH B R L B M9 50 R EIRS” A T HE SRR SR A et o
KGR : KEAFN; FREEEE; RUHIRI,; RZVRR;

KT, EREEEGmR . BAX
WA L R RS RS EGE R, 2020
AERR KGR 1960 J7 t, [HHE T AL 2019 4F
B 139, BRGSO 3 S
XL PG 0 B AR 4 ) K - 24 B 7 ) 3K 2945.7 kg/hm?,
M3k S5 =0 1787.4 kg/hm® ), K847
AR EFasm, Wik, flrifiedse (R
ARG ) R fERRUE P TR AL 933 T1 hm?
AIFERE I, BN R K E K, DK S
Rtery, e TR E K E R R g

RGP VB, & A AR S -1
i G VR 1 A Y e 1) S NN N
FBRBE bR R B R IR, AT AR A e, B4k

Wi B 2022-03-30; FABH: 2022-06-16

EE&TA: b EARFEBERHE QD T8 R RHIFT 55 3
( CAAS-ZDRW202003-7 ) 5 H1 9 /0 25 TR 5 r SEASBHIF . 55 9%
LI (1610132021012) ; EFKGF=\HARIKRIH (CARS-04) ;
BRI TR IV EY) ZREMERT RS MR - i W R Ve s (e s A
FHEALH] (42077099 ),

EE® N BB (1997-), BB, FEEF5E 7oy 5
KBS R . E-mail:zhouxingul99709@163.com.,

BIEE: S8/KL, E-mail: yaoshuihong@caas.cn,

25 23 1998—2017 4 F [E A [7] 7 XK 5 j R 25
BRI, B REE RS, FREm™
1) 5O 2 3 0 ) Sk 27 7 R 34 J5 Ak /s 9 R A
4 L 23 2020 4R [l AR A5 XK B KR 5 A AR 77
W B R B, EOE K G X
RHSEPRE MY, wifEmdb R . PR, A XK
BN Ry 22.4 J7 . 18.7 J7 #1187 JT Bk /hm®s 24
R s B /e, BBk R R TR, (RRT
RS TR R AL B TR 2 3 v ) )
RAER . R RN R A T Rk, 7R
T EC BV N S R R, AR Y AR

DO E NI YR G B a8
KGEmRAEY, AURERN, KadyhH
RAETE I 40% ~ 60% B A BAETER, M AT
— 2 B TSR SR U T L A A P A i
AR IE (N1 RN, RS ) M
PR (UnEmE . HEK . e RAE ) 1
225, PEUR L X 856 it AR TR R I & K
TR R IE A, Mourtzinis 25 1) g8 0B 6
25 b S o A B 2 it RN S A XK
RS IRARN, (UETEMF AR T, ZAEREE
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SR HL . AR R (R ) A
oo TEMESGHIBHIGAE (o HRMEE ), RR
TR P i A ) SRR B A it 2 — o AR e R IE ]
Rl e RO A 22N, TS K ARE
MR, MRl w4
a W By sk g, AR MR A, RS R4
S0t PR X T — Yt P R S S 354 v K 7
H U3 it UG 7 38R AN T 4 A6 B Bl sl g
Mo Gan 5" BIFSE S BALER SAIAE Bk T it
AT LR 4R 5 LA W Bk PR . Mecoy 251
oY & BRAERD I/ Ry b3+ &, AEDUH AR K B B
Jit P AEUIE L AE SR N A 5 6% NI, 7%
FAPE T S BaE b B A, MR m A
R, B R DAE IR G =&, S ARKERL .
A TR R T X 2 —, K AR 1A AR
2y 5 A ARSI =z — Y R e
Vi b DX R 2 B P R [ R ™ d e P S R ik
DL SR MR R S, R IX K GIX
TRIR FH A PP S A R 3 9 AR 485 R0 P e
(6], REREARUFIFH/INA ZR58 B 35 DR bR o A R i
MIREMBEN, MREMATAMA, R ARG A
AEBIVERR, 5 R TR R SR R A T B A
KAGHAIRHGE AR, TCHIRE XA FAS
[l WA (I ) MR AR SRR i
WRARSE TS BRI, A SCIFFE R R SR 5%
B 34 FIER 1307 iEebA k), RvES B, o
A SR EA R Uit R AR Stk . Al
BRI BERMRL, BAREAE SR T LE 5 AUt A A
AN RN RN, DAY S b X
SR R R T SR S SR SR AR

1 #RETE

1.1 e e

5T 2020 FEAEW A B 2 BL HEE D
AV b2 BEHEE Fr S b (38° 19'N, 113°53'E)
11, R X8 TR KRR, FHRoK RS
550 mm, ZERE T8, HEWE 141C, &
IH BE 2400 h, Sh LAY AR ARG X

RIS AR T2 R g0 AR i B 22 B FeAE, Fb
FE IS ] © 88 3 5 4E . 2020 4E I BE R T % S A,
ARG RI N 150 ke/hm®,  Sh RN AT 4% 307, FPAE
¥, ZHA . B #iEA RSB N 110 kg/hm®
P,05 120 kg/hm?. K,0 120 ke/hm®, 4 35 FH & & 0E,
— 106 —

FLAUEE . BRAE (o7 o 55 FH ()48 P [R]— e e ™
1.2 gt

TR 3 g MR - G R T I E
0 ~ 20 em +)ZFERPERR . HHEAPLTR 14.71 gke,
SR 135 ghkg, BREA 583 mokg, A% 28.58 mekg,
B 14242 mg/kg, pH K 8.96.

SRR ARG, DA (558 34 FER
1307) MEX, BEE (180 J7, 225 JiA1 270 Jikk hm)
ARNEHET (R eI ) hRlx, 3
18 M HR, AP 4 REK, 72 /K
NEAFK 18 m, F7HE 04 m, /NXTHF 162 m’,

KEF 6 H23 HiEF, 10 H 9 Hlgk, A~
FhAHEREY R 33 Tikk hm®, FEHH—RERNG . E
Wy, ISR, TAEA. B BEARS N N
45 kg/hm®, P,05 60 kghm’ . K,0 34.5 ke/hm®;  H: o 3 B
2AVNXIE, FOEFERE; PIEEXER G,
SRV KR E , WM 300 m¥/hm’; BB X IR
AHEAE A NX FHHTEERK, RS R 300 m¥/hm’,
1.3 WEm H 55k
1.3.1 2R

TRESRM, TER/ DX NS LR 5 PR
Bi5) H HAARRERAERE, S032 T R IR
MIscghes, WE Hbke . RIEmE. 2. ARUr
B FEWBEELR EMRFE R
132 b sHE T

K™t A B PR A 46 A i RSO T8 A R
KK, EYmEETF - mayaal, BORfEneE
AR

(1) AW e 2R, ¥R DMk
ARy BT T — 00—, PR E i E
BB, DUF AN, Hb REREEER GIE, FHLR AN
105°C A7 30 min, 75°CHLT £ 10 &F 5 FREIHiC 5
s, idob BT R NIRRT TR
THEJEFRE, ICAMRTE; SRG IR
R TR (M R AR ) AR AR O AR
il FERAE R, ITRAR: HEH = R
THE /b EB T x 100%.

(2) WokTERs 4 b —PBRH BRI S iR 2
TESEUTF AR A OB RO BT, IR 45 /N X
AL HREE IR SR 5 18R G S /N X IR
A, ME R EA &, HARFE . AN THIERL
1T X Wis4% 025 m K, PREH R 20 17, FHIR
HPL (RIS, FHRIERSM PGS0) FRIHR, KR/
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X A4S FERRZIFFRE, SR FIE A K43
(BI5. Wile 55) IMEWREFER S KR, Sri s
DAL, SR fe RS/ X R R B AL 3
0y, ZEBRIERARARS , MR EHE AR,
1.4 HlEih BS54

K Excel 2019 #7804 84 7, 7E RIEH 4.1.2
F1SPSS 20.0 HHE TSI b, SRR R 5 2541
B Xk A 20 R AN 7= R DA R A W R AT 224y
Mr, FEFIF LSD i T2 E AR . i Vegan fuik
TTIC4 53 (RDA ), 3% R F Pearson A 2¢ R HiT
BRI A AR A

H 1], R 1307 1 5% B 34 R 2R =
SR, BARFIN. #1307 bk ARUME . F
2RO B TSR 34, (FUIS I B A S
34K 12.6% ~ 64.7%, ZEALPH &R 22 5501 B 2
(P>0.1). AR, PSRN S HRXT A T
RIELE 5 EHE RN — (R 1), FENIHATT
34 B v it 23 B oot S BN, (RS It R
B 34 IS IE = B B A BRI RG hn, 55 v 34 ZRHLAN
A B B TR BAE AR R SR, SR
MR EE AL (18.0 JT bk /hm®) 3 T W25 A Ab
P (22,5 5 F127.0 JT Rk /hm® ) 5 0BG it 2 5 BT
34 1 5 MRZEERIEIR (PR, IRIEEEE . 256,

2 BRESW N N R e
AR FZEEL) TR 3 PR 2 R ] 34 0 B
2.1 5 EE RN AU IR R S MR 5 ZE 5t o
=1 FEEEMRE AN ETFFE 34 F158 1307 B @M AZHRZER
i Wi e el BRI F2EHL
WA (em) (em) (mm) ™) 1)
W (TR Spde 34 61307 F 34 ¥ 1307 Fi 34 A 1307 F 34 1307 FHE 34 %5 1307
hm®)
W 180  71.0c 75.5bhe# 14.80d# 12.94ab 7.62a 7.10cd I.1ab 2. datt 14.6ab 15.6c#
225 73.8bc 75.8be 22.90a# 10.38b 6.75ab 6.79cd 0.3c 1.7abi# 14.5ab 16.7abc#
270 774a 86.2a 20.80ab#  14.49 6.61b 6.50d 0.2¢ 1.5b# 14.7ab 16.0bci#
BEAEH 180 67.4d 71.8c# 15.32c# 12.62ab  7.60a 8.26a# 1.5a 2.6t 14.3b 17.5a#
225 70.7cd 84.6a 18.14bc#  14.57a 6.56b 7.50bc# 0.5hc 2.0ab# 14.4ab 16.8ab#
270 70.5cd 75.1bc# 19.72ab#  13.5lab  6.88ab 6.68d 0.7bc 1.3b# 14.1b 15.7hc#
BEYER) 180 76.8ab 79.0abi# 20.68ab#  12.5lab  7.36ab 7.48be 0.4bc 2 datt 15.2a 16.0bc
22.5 74.1b 84.3a# 21.28ab# 14.02a 6.89ab 8.07ab# 0.5be 2.6att 14.4ab 16.6abc#
270 76.4ab 78.8bi# 19.97ab#  14.78a 7.28ab 7.00cd 0.5he 1.3b# 14.8ab 16.9ab#
%’F{— stk NS sk NS Kk skeskeskeok sk stk NS NS
it A3 * ok * NS NS o NS NS * NS
R xS NS NS NS NS NS * NS NS NS ok

NS FRATE, P>0.1;5 % FoRk P<0.1; #% ok P<0.05; #%% F271% P<0.01; ¥+ FIR P<0.001 ; # 575 0 SR AR R AL BE T 6] — 45 0] Heds 25 5
5 MR NG F R FORARIAN L 0.05 KV EY2E S B 5, TH,

Tl 28 B 25 R 5 7 34 BORR S L RIS B
ZEMAE B (P<0.05 ), BN 1307 BS540
FIAEZEH AR A B (P<0.01, £ 1), 7T
FURACHARG A AT, B 1307 B 2SN 30 A
SER R ol 1) 2 (R (BR800 ) =P S L e
K 1307 BRA SRR BN 27.0 TRk /hm® ()2 AR AL
PR AT 18.0 T3 F 22.5 T3 bk /hm® P it 25 BF
Ah, A 4 NREPRIRFE AR5 FiviE 25 B 0 8 3¢
Fo MAHh, B 1307 AEW MR SRR, Mt A
H(27.0 5Kk /hm® ) (A B T R Y

PANALER (18.0 J7F1 22.5 Ji#k /hm® ),
2.2 AR R G i ) s )

M BT E . R E AR R R E Y A
Wy 3 A WAR AR AE AN R R %5 B A F T 4y
A T I R A0 5 34 RN ER 1307 Hb E T E . AR
T AR E AL LI 1, B 1307 b Ei T8N
8230 ~ 11832 kg/hm’, 3T 558 34 (6892 ~ 9702
kg/hm®) (P 1 1), fEAH TR AU 3, 559 34 4
T E R R ITE,  HAE 27.0 Jikk /hm® B
3 E T 18.0 J7 A1 22.5 J7 Bk hm® 2 FE B ML R T
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T (P<0.05); TS 1307 B 32 B0 R Aok 2 3 0
18.0 J3 1 22.5 Jikk /hm” A PR MY F3 T B B & T
27.0 Jikk hm® Ah, FEREACHIRUEINE &G, 8%
PRAEFIAE B B e ieh (27.0 JiHk m®) I, ol |35
FHEK,

SR TEM S (B 19 ), BRAMER N 22.5
T3 Bk Mm® BB 1307 76 T A 61 5 1 [R) 2% 2 [+
A= B I R 5 34 A, HoAth A B [R] 25 [R) A=
B WA AT A SR )T 2 25 S (55 34
M F 5 484 ~ 720 kg/hm’; K 1307 #2 F 5 481 ~
748 ke/hm® ), FERSAEI MR IEWIR RS T, FF8
34 M T H B 2 B R BG n,  JC R B A
WEEN 27.0 JTAR mm® AR T EH Y B E & T 5 A
AR BRI ASL, KS 1307 ZEIR) AR
RO ™M T E A Bl B 3 e, 7€ 3

B CH . AR R ) it FH O A
SN 22.5 J7F1 27.0 JT AR /hm® AbFE R AR T E Y
T 18.0 Jitk /hm’® (IALBE,

FEHE 34 FEB 1307 FEA [R) FfoAe 2 B 1 2Rt FH et
WIWER AR SR UL 1R o B b e [ 23
FERIAE B WA ST, R RN 18.0 JT#k /hm’
1 55 B 34 AR IR L i 2 T8 1307 (P<0.05), H:
Ak B G AS G AR G B 2= 5 (SRR 34 ME LT
6.8 ~ 7.9, 1307 M 5.1 ~ 7.7 ). s
BT, S5 34 16 v W 05 R %5 5 18.0 7
Bk fhm?® Ab PR 76 FU f T A J R SE 0 i
A3 AP R (RG2S (HB 1307 #E 34>
A= i 205 AR T B Y e e A 28 R G o v 4
Fadh, JUHR it A0S AR L 27.0 J5 Bk /hm
(7.1) >22.5 Jikk hm® (6.7) >18.0 i #k /hm® (5.6 ),

FFH34 #1307
T REAEIN SRS TE E,ﬁwﬁﬂ i’?é;éﬁ)i
~ 12000 | ¢ c a ¢ bc ab | ¢ c a 12000} ab# a# be be
&
% 10500 L é 10500 | $ . $
)
i 9000 | L Q L 9000} .
oy — ;
7500 - = L # L 7500 | ' L
=) . :
6000 | b , - : 6000 ) ) )
. 800 | be c ab F ¢ bc a 800+ cd ayg ab  d be a - ocd a# a
E 700 + + 700 + + +
2 ) ?ﬂ ., == =
@ 600 | Lo é 600 | L $ L ’
H- . .
= 500 - 500 L $ L
400t ., ST M-. . S o
10F ag ¢ abc be# abc  ab  Fabc# abc  be f bed a Loef ab abc | de cd  bed
8t Bt : : L
B B-‘.—QE$¢§$ L= éag, L
ol L i - | é ==
e = |
4t ! L L C L L L L n L C L I L C ! 1
18.0 22.5 27.0 18.0 22.5 27.0 180 225 270 18.0 22.5 27.0 18.0 22.5 27.0 18.0 22.5 27.0

PRI (J7Fk/hm? )

PR (J7bR/hm?)

1 AREMEFEEMREANALET AT R UERENERIRELL
T MBS P REOR AR LE 0.05 KF ERZESRBE L. # FORPIA AR IR B TR — 5 bRl FeA B

2.3 ARV PR EACR B PR i 2

AR ] Fof A 25 B2 A [ 20t P BsF 390 0189 4 > 1163
P PR 2Z ) FL AR B, R 1307 B AR A AL e
— 108 —

BORA SOREE 8 35 5 1558 34, (HISRIERTA kL
WA R TSR 34 [ R A I it & LA R %5
h 18.0 J7 Rk Mmm® ZbBRAN, HC A [R] A 25 3 TR] it 0
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I3 A R P S 1307 1 B TS 34, 77
IR R 122% ~ 21.8% (£ 2), AN, ABF5E
Xof ) A B it A [R) oA % B 4% 1 T K R e
ARG T 22507 BB, A6 5 Fh SRR R
SR 50 I o 25 184 I B AR R e, HaX —
#HB 1307 (P<0.001 ) 58 T 55 8 34 (P<0.05); fH
M3 R L R 2 R G R LG 1
P H X — B AEL 1307 (P<0.05) 55 T 55 8 34
( P<0.001 ),

Xof A [ ol A %85 AN [) St PR B 30 =[] B A
KB (F£2), WEIFHEX TR EE —E
() 1 77 35 o E A ) 25 BT, B 3 U it 2R ) S5

B34 77 i T AU IR A, e B
5% ~ 8% M1 8% ~ 17%. i A A % B 2~ 18.0
T3 Bk mm® B, 881307 B )i A
TR SOIER, B ERLE; 7 22.5 J7 Bk /hm’
BF, BRI R B S 1307 SRR RO LT
U RIS I e 2R, EUBE AR e R R EE AN
T 00 AR 8 ) it RO Ak B 7E 27.0 T3 Bk /hm® 4%
PR, EETG B EAXS B 1307 Hbk A 8T BfE
WEWICE &, Fit, ZME%E, &0t
FH B 30156 55 ¥ 34 7= 5 2 i B3 (P<0.001 ),
I X K8 1307 W) B 35 5% i A A € B M E kL
( P<0.05),

R2 MEZFEMSEAREELETFE 34 B 1307 AR ASHEEMREEE

(T

Tl ARIHL ARORIEL JERIEL (SR Ay s
A (4) (1) (1) (g) (kg/hm®)
WY g/
) FiE 34 #1307 34 #1307 FH 34 F 1307 FH 34 1307 FH 34 #1307
Wil 180  27.4ab 81.8att 72.6ab 175 4a# 2.6att 2.2b 27.37ab# 15.81b 4389.8bc 4982 Ta#
225 22.9he 64.4bi# 61.4ab 144.5bi# 2. 7at 23ab  26.94abc# 15.86h 4269.8bcd  5080.9a#
270 23.8be 44.1c# 64.2ab 98.0c# 2. 7att 22ab  21.29e# 16.57h 4175.5bed  4826.5a#
BEAEH] 18.0  28.9a 62.8bi# 75.0a 145.2b# 2.6att 24ab  27.17abet# 18.92a 4058.8d 4944 2at
225 24.5abc  50.0c# 66.9ab 113.0c# 2.7a# 23ab  23.40cde# 19.03a 4027.6d 4801.6a#
27.0  24.8abc  493c# 66.5ab 115.2c# 2.7a# 23ab  22.10de# 16.66b 4124 4cd 4783 Ta#
BRIEW 18.0 26.4abe  63.5b# 74.5a 141.9b# 2.8at 22ab  29.39a# 19.05a 4748.2a 4864.8a
22.5 21.5¢ 62.0b# 58.9h 152.2ab# 2. 8ait 2.5a 25.40bed# 15.58b 4480.4ab 5029.0a
270 239abec  50.5c# 64.7ab 114.8c# 2.7ai 23ab  22.22de# 16.61b 4441.0abe  5113.6a#
f);"f}:“ sk skt EES seskskok NS NS skeskskeok TS NS NS
it HE A NS o NS NS NS NS NS ok ik NS
I x HE NS ok NS ok NS NS NS ok NS NS

24 KRERZYER. AP fGRISARIA R

B K E AR MR AR 2% 13 M8
FREY E B350 0T IR 2, PC1 I PC2 () B3 e i
9 68.06%, H: PC1 Y 52.28% S T8k g i,
i FR Ao R B 55 34 FIAS 1307 4351 F PCL
CY\) ShZAAWEM, Rl 22 57 8 3% (R°=0.994,
P<0.001, B 2A ) 5L R0 28 B 0 2Rtk FH B
HHRY S0y 22 5 ) = 3R IR PC2 il |, 553 34 4b
PR ZE S AR . ISR, IS IE R B B E
S, M 1307 AbFERE 2= S A SR, 25 A
BUTERL ., A RORL O R 2R M T AR
(2B ).

Ak, AR R R 2R . B E A
JPEAEARAIAH EOC R TR (R 3), 34"
M, RFETHREEEIEMX (P<0.05),
KRB R 0387 F10.352, SRR, ARk
JEB, ARCRIE SZEHL . AR R B
e BV 2B R A G (P<0.05 B P<0.01) 5 KB
1307 =5 58 oA 2 B IEASE (P<0.05), A
KFRECN 0373, 1 HARTEERNA RO E AN 5 28
ML AR AR S HRTE bR B T 2
ARG, 5 RN e L 5 3 TR 6
( P<0.05 B P<0.01) ; P> i A A R EE 5 5 1 |
BRFIAR T H 4 B UAHOC (P<0.01 ),
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1
2 ook
A 534 #1307 R=0.994
B8
0 m] & @
v n
& | |
+ o "
» L o e i V F#34  Hili18.0
" & . R #3425
o 0 \V2 ° % L] * 3 e
0 @ F5E34 1i27.0
% X A x . ® ° O 534 BEAEI18.0
O 4+ %8 o B @ B | O 34 MEAEN2S
o o Q 2" % A F6H34 EAER27.0
* A A 8 + 34 BEYEI8.0
A X F#34 EIE22.5
O FFHBA IR0
B %1307 8.0
< ® 51307 [il22.5
$ A 511307 {270
o~ .
v 71 0 T <D AB1307  EAENI18.0
3 2 D #1307 BEAEM22.5
& B sk KX #1307 BEAE27.0
B #1307 EEIEHHI18.0
1307 REIEM22.5
A #1307  i27.0
0
b Ho bR
3=
RTE
4 | | | | |
-3.0 -1.5 0.0 1.5 3.0
PC1:52.28%
2 AEAMEZERFEARNPSKEHEXEREENER S (PCA)
e A XA BRI /0, & B aifTE . 18.0. 22,5, 27.0 43 HIF RFMEEE A 18.0, 22,5, 27.0 Jikk /hm’,
F3 KRERZ. i EMREYES~SHRIEREHEXXZNEZEN
F5iE 34 #5 1307
SR LRENER Yt R MR Y
/i3 AR F2E O B e i3 B FE S ML
s o ) ) W& e vl ) . HTE AUELL
" M W TE H o Sk W TE
HRTEE -0.204 -0.4697 0.6807 0.635" 0.389° 0.283 0210 -0.082 -0.274 -0.422° 0.580" 0598 -0.007 0.406 -0.214 -0.784"
HRORIE -0.080 —0.308  0.6427 0.4597 04607 0.352° 0240 -0.166 -0.325 -0.410" 0.606" 0682" -0.039  0.526" -0.080 —-0.760""
ISR 0244 0319 0012 -0315 0246 0200 0.068 -0269 -0.168 0.044 0.065 0240 -0.118 0291 0311 0.037
ERE -0.106 -0.048 0.006 -0.060 -0.076 -0.737"-0.635" 0.110 -0.060 0.184 -0.218 —-0.066 —0.073 -0.639" -0.564" 0.020
P 0.004 -0.055 03877 0.041  0352° 0.042 -0.105 -0.173 -0.077 -0.307 0.322 0373° 0.081 0293  0.202 -0.082

TE: * FIR P<0.05; = F8 P<0.01; N=36,
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3 itig

T 2% B A A K G AR S A i T B4 i, L
GiRUS AT NIEAL N TRRE = QSN ) e S B 2
fe bRk s s KR G RHARMOE G ER, dEm s m &
PR B S Fedk 34 RS 1307 B H IR I AE T
B APz —, Hrh 558 34 Ci% 4L 8 AR TR IR IX
R FRAE 5, B RA G A 3750 keg/hm® ', T AR
1307 7£ 2019—2020 4 Ji 5 X 35 32k 56 v 2 7= 4 5
4500 kg/hm’ 170 (RS SR R A B R 2
JE TR G AR A . E 4SS PSR BIER 1307 1
22.5 J3 4k /hm® 25 FE R 77 o Ok 3759 ke/hm®, #8530 55
s 0L RS e 34 7E 12 T7 ~ 24 Jikk /hm® BT
FEREA 2700 ~ 3750 ke/hm?, LB G IS EHE S
S, Bk BT LK K
RPN 27 Tikk hm, TRRBIRESE O BOBFSORs ST
H . R AR BRI E N 18.7 Ji Bk /hm’ s ARHFSEHS
FivhEL % BEALFRAE Ry 18.0 U7, 22.5 J3 1 27 Jikk /hm’,
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Effects of planting density and nitrogen application period on agronomic traits and yield of different soybean
cultivars

ZHOU Xin-yu', WANG Tian-shu', REN Li-dong', WANG Li', YU Shu-ting', WANG Jing', SONG Ai-ying’, YAO
Shui-hong'* (1. State Key Laboratory of Efficient Utilization of Arid and Semi-arid Arable Land in Northern China,
Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081 ;
2. Agriculture and Rural Bureau of Wenshang County, Wenshang Shandong 272509 )

Abstract: Reasonable planting density and delayed nitrogen application are important for improving soybean yield. In order
to demonstrate the responses of different soybean cultivars to planting density and nitrogen application period, this study
used soybean cultivars Qihuang 34 and Zheng 1307 as experimental materials, and adopted a split plot design with soybean
cultivars as main plots and planting density and nitrogen application period as subplots. The experiment was conducted at
Xinxiang, Henan province in 2020. The differences in agronomic traits, biomass accumulation and production components
were analyzed. The results showed that the yields of Qihuang 34 and Zheng 1307 were 4027.55-4748.20 and 4783.65-
5113.60 kg/hm” in the density range of 180000-270000 plants/hm’, respectively. The yield of Zheng 1307 was 12.2%-21.8%
higher than that of Qihuang 34. The yield of the two cultivars did not change significantly under different planting densities.
With the increase of density, the stem diameter, branches, effective pod number, effective grain number and 100-grain
weight decreased, but stem elongation, shoot and root biomass increased in Qihuang 34; the stem diameter and effective
branching decreased, but biomass per hectare increased in Zheng 1307. The application period of nitrogen fertilizer had a
significant effect on the yield of Qihuang 34, with the highest yield under pod-filling stage application, increased by 5%-8%
and 8%-17% compared to the seedling and full bloom stages, respectively. For Zheng 1307, the yield was not significantly
affected by the application period, but it was higher under pod-filling stage application than the other treatments when
planted at 270000 plants/hm’, with the effective pod number and 100-grain weight responded to nitrogen application period
significantly. In conclusion, soybean plants can maintain its population yield by adjusting agronomic characters and the dry
matter accumulation in the shoot and root within the reasonable planting density range of 180000-270000 plants/hm’. Delayed
nitrogen application had a yield-increasing effect on Qihuang 34 but not Zheng 1307. These results can provide theoretical
and scientific basis for stably increasing the soybean yield in the Huang-Huai-Hai region and implementing the “soybean
revitalization” strategy.

Key words: soybean cultivar; planting density; nitrogen application period; agronomic traits; yield
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