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BT IR EIESEREN Lt AR AR AR R R IR R SR N TR A — M 28 AR, TR
EIGEME 1B R R O A A =TT . G5 R, FRERZE 1 22 0 8 1 ~ 7 HEBIEIRRIC > 300,
245 ~ 300,188 ~ 244,132 ~ 187.76 ~ 131,19 ~ 75, < 19 mg/kg; TR DECR 1 ~ 7 FFEBISFK K A >3.7.3.1 ~3.7,
24~30.16~23.09~15.02~0.8, <02 ghkg; TIEAPLFREDEEE 1 ~7 HEBIEFRIK N > 65.4.53.0 ~65.4.40.5 ~
52.9.28.0 ~40.4.15.5 ~27.9.3.0 ~ 154, <3.0 ghkgo HAEERI RN 30% ~ 50%HF , BFR= 8 3 ~ 7.5 thm? FFERFEZH 1~ 7 KA1
HEFEE A3 5K 0,16 ~ 65.31 ~ 130,47 ~ 195.62 ~ 260,78 ~ 325,94 ~ 390 keg/hm?; HAR 4 6 ~ 15 thm? THKRZEH 1 ~7 %
IR A KRR 0,19 ~ 80,38 ~ 160,58 ~ 240,77 ~ 320,96 ~ 400,115 ~ 480 kg/hm?; BHAR/=1 15 ~ 45 t/hm® FKFEH
1~ 7 P ASEHEAEE R R BN 0,17 ~ 84 .34 ~ 168 .50 ~ 252,67 ~ 33684 ~ 420,101 ~ 504 kg/hm?, KT 1, )7 1 Fo Dk
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P KA P M, A 2 Bl i o S 80
ORI N B A i 2y g AR K R R
SAEBRGEA . R, B2 e A M & X R

Wik H 19:2023-03 18 #& 5] H 41 : 2023-08-17
EWH  FEICALRA =4 AR K ZR (CARS-34),,
FEZ TS A/ NI BE(2001—) , Zr, 3282 B AN -+ e AR
5% Email: 2114178420@qq.com,
*EAEVEE AN (1965—) 5, Wil , @I 3082 , 32 2 B RO RN
YK B BEIFSY . Email: sunhongren@cau.edu.cn,

MERAREAS: A

XEHS1673-6486-20230184

AT HE RIS

Bray @17 4 1 HE57 73 “F BAE FRIE RN L 47
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PRAEAERNE R G0, AR BT X R EZ ARG T 70k
55, A AR AR IE o
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FH AR TR [ FF R (AR P S K ) B R A7 it R
SCHR. EPETA TIEAR O (B A 2R BA L
Jo ) it A B G A P e R IR, HoAth
F% 57t FH -5 0t U4 BEAH [R) ) i Sk, B IBCEcHE ,
IO TR P S B ) BRI S R A AR XS 7 i

Ra=Yn+ Yo (1)
P Ry B RS BRAR G = a5 Yo O BUE AL
it Yy MRS IR R

FI Excel 2021 84 , 364838 A7 43 51| 57
R kA AL FRARXT ™ 5 5+ R A 2R AL
Ipigta A S Wy S SR A CI R oy e e S =
BT R T 50, A3 % g A A E A AL
A TR 1) 4

K HH 35075 - Hb Ty 25 08035 8T R A 5K
(2) 70020 A HERE i A o

Fy=Ayx (1-Ry) + Ex o (2)
o B CAHERE R 5 Ay A AR i A R R
Ry MRS BN 5 5 B DRI S 2= A 23

PLSCHR21-28] 0 =Bk , i FF e K& T
R RN R EZ 1 B 2557 e W R W (N)
WK N 26.16.5.6 kgt

MR 45 M A A5 1 L L SBEIRI RS2 AR RN
BEA, A5G SCIE R E R ™ X 3 A A4
e i BT AR B AR 5 0 B 7 MRS
SERFE K 3.00.3.75.4.50.5.25.6.00.6.75.7.50 t/hm?,
FHRFEZ H 6.0.7.5.9.0.10.5.12.0,13.5.15.0 t/hm?,
FHIKFE K 15.20.25.30.35.40.45 t/hm?; SETTHE

Wi 3 PR AT ™ S B B H AR = i
REWMar (N): FEKRENH 78.0.97.5.117.0,
136.5.156.0.175.5.195.0 kg/hm?, T H K N 96,
120,144,168 .192.216.240 ke/hm?, T K3 N 84
112,140,168 .196 224 252 kg/hm?,

TR = B o) ) ke 2R Ak FARDG R BR
TP IE TR 58 5 AN S Z=RH
KR 30% 35% 40% 45%F1 50%.

2 HBREHH

2.1 PR E KA it AR IR SOk & - R R S s
FRIFFEA A B

AL RN AR E TR oA LA R O = (7
R EREAHUT S ) AU B K 32 it R
SCHR BT 64 0, Hirp L 1980—1989 4F 3 j>3n,
1990—1999 4f 8 %5523 2000—2009 4 10 fuj ko
2010—2019 4 38 f7-3081 2020—2022 4 5 e,
FARRE 1 RS, AR o H RS . R o &
HLA 40 A Rl 40 A RIEREL 20 R N
A SR R A R A A B R B i
RAL B~ RBE 106 4, 3R S8 B b i
it AL F PR RO 80 4, HIEA ML S R
Ab PR A P ECH R 118 4L, 1T 4 S 3 4
HEmAR A A A LT S A B X
BLEEdE 106.80.118 Xt H [ Fit Uialgw STk
5 E R R F AR BT 1, L
W, R A . SRR PLT S R R R
36.0 ~ 233.0 mg/kg 0.5 ~ 2.6 g/kg 2.1 ~ 51.6 g/kg, B A
A FRA S P RSO 20.7% ~ 111.1%, it &4 PRt
RHEJLEN 30 ~ 563 kg/hm?,

*1 REAZHIIRAW BT SEZEHRIEEMREXER
- AR A RA TAE JERALEE  BREALI  BELbET
it wn A - 3gete SR R RS (N-POsK0)  FERY FeE S ANEE
(g/kg)  (g/kg)  (mgrkg) (kg/hm?) (kg/hm?)  (kg/hm?) %
[y G — YRR 16.6 — 153.8 104-0-0 4611 2155 46.7
[ i G — YRR 16.6 — 153.8 104-0-0 3514 2 402 68.4
DY A — T+ 16.6 — 153.8 104-24-0 3915 1935 49.4
DY A — T+ 16.6 — 153.8 104-48-0 4352 2093 48.1
TLARILIHRY R 15 HF+ 23.4 1.6 190.0 225-49-68 4425 3342 75.5
TEE)E SRR EREE T 149 1.0 97.0 225-38-0 3475 2290 65.9
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KEGHIRLE 20234 40K S
(%K)
T AOLUR  AA A it JERALEE  BREALI BUELEEL
et A ek SR/ &E/ R/ (N-POsSK0) PR FeE S ANEE
(gkg) (gkg) (mgke) (kg/hm?) (kg/hm?)  (kg/hm?) %

TR SR HERAME L 149 1.0 97.0 113-38-0 3 400 2575 75.7
TEAAE SR HEREMEL 149 1.0 97.0 338-75-0 3500 2450 70.0
PUSHIEE i 320 Wb — 1.0 86.4 300-0-0 4533 3642 80.3
TEHJS R REEKESE 8.7 0.5 55.4 188-0-0 2994 1997 66.7
TR R RKE L 4.1 0.6 66.7 188-0-0 3402 2972 87.4
TEHJS ERA R 12.3 0.9 86.8 188-0-0 5715 5511 96.4
TEHJS R REEKESLE 8.7 0.5 55.4 188-188-0 3062 1812 59.2
TEHJS R RIKES T 4.1 0.6 66.7 150-188-0 7235 3221 445
TERENE R B 12.3 0.9 86.8 150-188-0 6180 5783 93.6
BOMIBEIR ftE 1S BEL 24.0 1.4 140.0 150-56-34 1470 923 62.8
[iif 7z =l BFHB b+ 14.5 0.9 — 75-0-0 3062 2183 71.3
PO AR B HHEBR iz 145 0.9 — 75-38-0 4055 2 694 66.4
[iif e BFHM b+ 14.5 0.9 — 75-56-0 3095 2967 95.9
LRI IRl 25 — 2.1 — 135.3 45-9-38 4575 2 625 57.4
LRI JRgld 25 — 2.1 — 135.3 45-0-0 5015 4767 95.1
LIRS JR51EE 25 — 2.1 — 135.3 338-20-60 3240 1767 54.5
TLHRERIER I8l 2% — 2.1 — 135.3 338-51-167 5030 2040 40.6
TLIRGTREE P25 @iEh+ 13.7 — 70.0  240-180-300 5675 3047 53.7
TLIRGTEE P25 @iEh+ 13.2 — 75.0  360-180-300 6 075 3365 55.4
FITES JbENS L 42.4 2.2 159.0 69-62-0 5458 4511 82.6
HolmE>  FRF 3% S 22.8 1.6 — 105-0-0 3504 2 870 81.9
HiltmEe  REE3 5 545t 22.8 1.6 — 105-120-0 5151 3252 63.1
RO S AL — — 69.7 120-0-0 3856 3411 88.5
VLRI GER AR JRmp 3 55 PR 17.5 1.2 — 135-75-105 6 008 3698 61.6
TLIRERIRGERER A R 3 5 PSR 15.6 12 — 135-75-105 6008 3 698 61.6
MR =T B2 S Xt 20.4 — 153.5 68-0-0 5708 4417 77.4
BT B2 S Rt 20.4 — 153.5 68-0-0 6958 4500 64.7
TLARmAKE WS EEEER L 205 — 74.0 225-0-0 6857 4306 62.8
VLIRS e 1S BEEEIER 205 — 74.0 225-90-0 8 502 4566 53.7
VLIRS e 1S BEEEIER 205 — 74.0 225-0-0 17 478 10 300 58.9
VLIRS e 1S BEEEIER 205 — 74.0 225-90-90 21 740 10 626 48.9
VLA R 3 5 Fht 26.0 — 98.4  225-150-120 6490 3360 51.8
VLR A B2 it 26.0 — 98.4  225-150-120 6180 3310 53.6
VLIRS R 3 5 B 17.1 — 62.9 225-150-120 7 060 3450 48.9
TR L) A 17.1 — 629  225-150-120 6830 3170 46.4
VLA R 3 5 Fht 30.2 — 89.7  225-150-120 6290 4 440 70.6
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KEGHIRLE 20234F  40% S
(%K)
SR AOUR A A it JERALEE  BREALI BELEEL
et An A tgekm SR/ &E/ R/ (N-POs-K0) PR FeE S ANEE
(g/kg) (gkg) (mgkg) (kg/hm?) (kg/hm?)  (kg/hm?) %

TLTR R A H2 it 30.2 — 89.7  225-150-120 6 020 4080 67.8
VLIRS R 3 5 et 19.6 — 70.6  225-150-120 6 300 4 690 74.4
YL R 2 et 19.6 70.6  225-150-120 6220 4720 75.9
eI =T BRI 45 B AR 26.0 1.3 135.3 83-68-30 5525 4415 79.9
AR JRE 1S R — — 73.4 563-0-0 14 127 5 493" 38.9
TLAERIEE Jpm 1S i — — 73.4 375-0-0 19 273* 9187 47.7
AN 705 G N 1 I U= [ e — — 73.4 375-0-0 21 127" 5 930" 28.1
LHREREE R 1S L — — 73.4 188-0-0 21 920* 5 300" 24.2
FIREES  JLEF 35 — 153 — 126.5 63-69-27 3285 2676 81.5
HOARPEE RS i R B 8.0 1.8 — 375-150-0 4688 2759 58.9
HORTITOE R I it 12.0 2.1 — 150-150-0 5963 3300 55.3
HOARPEE R i Ry W+ 7.0 12 — 150-150-0 2 846 1291 454
FHECIWE  JbE S HAt 16.2 2.0 186.0 67-63-49 4302 2923 67.9
HARAS  Hmas  RKESE 159 — 83.0 270-120-23 6933 2133 30.8
HREIT  Hm4 5 gL 22.0 1.8 — 338-135-30 6720 4418 65.7
LHEIMNS ke 5 b — — 80.2 270-0-0 7102 3994 56.2
LI kg6 5 gL — — 83.1 210-0-0 6 349 3947 62.2
AIT RS B 95 Kb+ 38.6 — 76.0 120-0-0 19° 14 73.7
B TLRRS B 95 MG 23.3 — 76.0 180-120-0 5360 4750 88.6
ERITAP R 95 HAAE | 23.3 — 76.0 180-120-45 5400 5010 92.8
ERIT AP R 95 HALE | 23.3 — 76.0 180-120-90 5480 5020 91.6
BIRTLRG L B 2 5 — 28.4 2.6 154.8 120-90-90 5531 3650 66.0
Alpirdrse B2 5 — 23.9 2.1 135.2 120-90-90 5610 4009 71.5
TLIRER I 2 R+ 22.4 1.4 119.0 210-75-75 6381 2718 4.6
PURAR 2P Rk Wit 11.6 — 121.2 180-0-0 5689 2034 35.8
L EES FrELa KFE+ 19.4 2.2 122.2 338-113-0 2310 1353 58.6
HEIES k1S B 275 1.9 112.0 68-90-0 3267 2535 77.6
I AES B 2 5 — 23.3 1.0 122.1 120-90-90 4957 3730 75.2
LI sz 345 — 24.2 1.3 158.2 225-45-72 7 660 3370 44.0
LA g 15 — 24.2 1.3 158.2 225-45-72 7570 3271 432
LI e fgfem 2 5 — 24.2 1.3 158.2 225-45-72 6110 2751 45.0
VLI Frankin — 24.2 1.3 158.2 225-45-72 6742 2980 44.2
PEREILI S B 320 Bt 28.8 — 101.0 57-34-21 3406 2813 82.6
UGS G 320 miFEML 29.0 1.0 36.0 188-147-123 3632 2137 58.8
[iiF 7 i mitb 13 mlEMA L 29.0 1.0 360  375-147-123 4812 2313 48.1
WL T Wi 88-18  JKFEL 25.6 L5 122.6 120-0-0 3176 1964 61.8
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KEGHIRLE 20234F  40% S
(%K)
R i B AP RA EA Jiti S £ JEAEALHEE  BREAEH b
et An A TR S®/ S®E/ SE/  (N-POs-K0) FE/ PR MR
(ghkg)  (g/kg)  (mgkg) (kg/hm?) (kg/hm?)  (kg/hm?) %
[iif 7z G — — 18.0 — 96.0  225-150-150 4790 3551 74.1
DU i 320 WML 24.6 1.7 131.0 138-52-86 3690 1 440 39.0
PUFCMRSES i 320 — 24.4 0.8 85.0 105-54-63 5595 2795 50.0
HilEERT  JbF 35 RSt 26.8 1.7 137.4 90-120-41 4316 3302 76.5
LS g es JKiEL 19.2 1.3 — 263-72-45 7253 3452 47.6
i 1€ 22 it 27.4 1.7 153.0 338-120-150 6851 1899 27.7
PEREHIEE™  JFE 2000 AL 34.4 0.9 77.0 75-0-0 3553 2763 77.8
FORCHIBETY K 2000 RhEEL 34.4 0.9 77.0 225-45-0 3 140 2530 80.6
PUFHLE=™  fiE 2000 WAL 34.4 0.9 77.0 150-90-0 3060 3400 111.1
FORCHIBETY K 2000 RhEEL 34.4 0.9 77.0 150-135-0 4043 2 540 62.8
PUFHLE=™  fiE 2000 WHEEL 34.4 0.9 77.0 75-180-0 4020 2997 74.6
HAERERT g6 5 Bt 20.6 1.3 — 240-150-0 8043 7717 95.9
Hofag e 5 B 20.6 1.3 — 240-90-0 8817 7420 84.2
kst Hme s ¥t 20.6 1.3 — 180-90-0 8 747 8 007 91.5
FamCHI K™ R 320 — 23.0 0.8 97.0  231-314-108 6 405 1323 20.7
FaRE AT BT 320 — 23.0 0.8 97.0 62-50-32 4503 1592 35.4
PR HM4 s A5t 14.6 0.7 74.0 300-83-0 4044 2513 62.1
R {45 R 14.6 0.7 74.0 300-83-0 4 449 3245 729
s Huma B Ags4 14.6 0.7 74.0 300-83-0 4374 2382 54.5
HRRAR™ HWes  HAL 35.1 2.0 138.8 150-113-0 5734 3434 59.9
TFYE G BERFE 4 5 — 13.1 0.7 — 225-14-72 7716 6056 78.5
T FYE G BERE 55 — 13.1 0.7 — 225-14-72 6393 4 609 72.1
PR HM7 5 A5t 13.5 0.6 65.0 104-138-20 4289 1775 414
i 1€ 22 it 9.5 1.1 84.3 338-90-113 8300 3784 45.6
=HERM mKkE25 KL 19.6 0.9 67.0 117-72-38 9510 4779 50.3
mEER™ mnKRFE3IES  KFL 19.6 0.9 67.0 117-72-38 10 662 4975 46.7
LARERE  JR 75 REE L 256 — 74.2 300-225-0 6236 4190 67.2
VLR R 75 AL 256 — 74.2 225-225-0 7926 4336 54,7
LARERE  JR 7S RENE L 256 — 74.2 225-225-0 7454 4509 60.5
VLR R 75 AL 256 — 74.2 225-225-0 6 893 4676 67.8
FHARRARR R KERR L 1401 — 46.0 210-170-30 8933 6 653 745
FORCHIBE K 2000 RPEEL 19.1 1.2 103.0 150-0-0 8 480 4 460 52.6
VUSRI JiFE 2000 WHEEL 19.1 1.2 103.0 225-45-0 9 580 5890 61.5
PUFHIE  fE 2000 WAL 19.1 1.2 103.0 225-90-0 9210 4790 52.0
FORCHIBE K 2000 RhEEL 19.1 1.2 103.0 225-135-0 7910 6 130 775
PUFHIE  fE 2000 WAL 19.1 1.2 103.0 75-180-0 7270 5790 79.6
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KEGHIRLE 20234 40 HS5H
(%4£)
R N AU A A JiE e MERALEE AR A
- i e SR/ &R/ GRS (N-POSK0) JRE Y FRRLS O AR
(g/kg)  (gkg) (mgkg) (kg/hm?) (kg/hm?)  (kg/hm?) %
PEREHIBES T 2000 biEL 19.1 1.2 103.0 225-0-0 4718 3312 70.2
VUL LI F™ — it 15.2 1.2 125.0 180-45-42 4048 1 667 41.2
pujiEREe REEF 7S WHEL 47.2 2.5 187.4 150-75-75 2796 2610 93.3
PU T B it 15.3 1.1 124.0 60-30-42 6167 3 000 48.6
PUFR T BB it 15.6 0.9 — 144-135-135 6330 3220 50.9
PU T B it 15.6 0.9 — 144-135-135 6 000 3500 58.3
VLS 1S wt 14.3 1.0 — 300-0-225 6988 4 683 67.0
HELYS Rt 14s Bt 27.6 1.9 112.0 68-90-0 3267 2534 77.6
HELP® B4 14S B4 27.6 1.9 112.0 68-0-0 2733 1 844 67.5
HiELE B4 14S B 27.6 1.9 112.0 68-90-0 10 133 8934 88.2
HELY® Rt 14s Bt 27.6 1.9 112.0 68-0-0 8 856 6734 76.0
AN 7S B 51.6 — 233.0 207-96-60 3300 2280 69.1

TE* AL of Fs # EETT 7 ik s GEUE FRAR N 7 i =(BRAAEH™ 5 / AL H7 4 ) x 100%.

2.2 FRIERAE SRR & A B )
[ =175 7%

SRR T3 B A5 B0 B HCBC i 0, s
Pl R - S S AR A P e Ak P
AR (R AUA B / it U B ) [ )5 A 4N (3)
H(4) 20G5) B 1R o FFE R B GUAE PR X
5 LR A AR P R A
55 MG T IR ELER, Bl B B A D RO

100 2 : .
s 90 : L . .. .
B o ad et .
£ 70 1 « o $3° » .
S 60 “ 3 v s 2
= CXN s
o AT
D a0l ¢ 1= 0.177 4 x,+46.662
= 30 "
:‘5‘3 20 ¢ R?=0.1882
*= 10t
0 ! L L |
0 50 100 150 200
or © 1A A = /(me/kg)
L 2
« 100 .
H gt o F I dat
L % gy 4 - x
Fey % > Tee .
= 60 . . %
E $ W" : .Q S
B 40 - ¢ L .0
§ L 3= 0.799 9 x,+47.572
§§ 207 R?=0.1849
0 L L L
0 10 20 30 40 50
TIEHTE S & (gke)

0.1849 ~0.197 2, MR Z%H 0.430 0~ 0.444 1,
v =0.177 4 x, +46.662(r, =0.433 8,1, =80,

P<0.01); (3)
v =13.90 x, + 47.748(r, =0.444 1,n, =62,
P<0.01); (4)
v =0.799 9 x; + 47.572(r, =0.43 ,n, = 108,
P<0.01), (5)
wor b .
90 r .
§ L 2 S .
£ 10| P L et
‘H_‘: 60 : * :‘ 7y P :’
E 50| *etez’s
B 40 f ¢, e
Q 30 - »= 13.90 X2+47.748
E 2 . R2=0.1972
= 10t
0 1 I ! ! ! )
0 0.5 1 1.5 2 25 3
TR /(gke)

a. B RUAE BRAR RS 7 8 () — L IR AL (x)) 5
b R EAE FAR R B () — TR R (%) 5
o R EUEBAR RS 7 8 (y)— LI DL (x:)

B1 REXERELEEAMNESTERISEEXE
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RESGHLR

2023 4F

Fa0k FES5H

23 FREKE R EFIERR

e B2 (3) 220 (5) THAA0 H R U4k B A X ™ o
100% .95% 90% .80% .70% .60% .50% .40% 30% .
209% F1 109% %F [ 114 - HE G 20 % =K Ch 300.7
272.5.244.3.187.9.131.6.75.2.18.8.-37.6.-93.9,
~150.3.-206.7 mg/kg, 4 AR IR M3.76.
3.40.3.04,2.32.1.60.,0.88.0.16 ,.-0.56 ,—1.27 ,.—1.99 ,
-2.71 glkg, FIEAHLITE HMKICH 65.5.59.3.53.0,
40.5.28.0.15.5.3.0,-9.5,-22.0,-34.5, -47.0 g/kg.
B AGHMTE, 158030 EKE -
RERMA NG FEBIEIR (R 2), Hrp 5 1 9m
55 2 RABAE bR B N SMEEE , B AR I e AR
DB S T IR B
2.4 REREZMEA A

FEAFL R I TR AR H WK A
WA RIEN TR 3 B 5. R 3 ATAL SAE Y =R

FAZR 30% ~ 50%HF, HAR™ & 3.00 ~ 7.50 t/hm? ¥f
SERFAZH 1 ~T P A A 3 0.16 ~ 65,
31 ~ 130,47 ~ 195 .62 ~ 26078 ~ 325 .94 ~ 390 kg/hm’,
M3 4 AT, B ® 6.0 ~ 15.0 vhm? T BRI
1~ 7 AR A RN 0,19 ~ 80.38 ~ 160,
58 ~ 240,77 ~ 320.96 ~ 400,115 ~ 480 kg/hm>, H13
5 a4, HFRP R 15 ~ 45 thm? HIRES 1~ 7 %t
HEMERE I A 9 0,17 ~ 84.34 ~ 168,50 ~ 252,
67 ~336.84 ~ 420,101 ~ 504 kg/hm?, KA HELE it A
5 AR PRGN A DC . X T B )
5 BCFE N, RO . F RO | AR i
AR, ELE N 0. KA AR5 H iR itk
PEIEARDG, BAn it ilm it b s . KA
A A 5 AU X A F R Lt AR G, B 4 2
FI PR A, A B

x2 REXZLEEME. . EEMBEVRFRER

F B 1 G 7 6 5 4 3 2 1
BRI A X 7 4 /1% <350 50 ~ 59 60 ~ 69 70 ~79 80 ~ 89 90 ~ 99 >99
AR & i /(mg/kg) <19 19~75 76 ~ 131 132 ~ 187 188 ~ 244 245 ~ 300 > 300
R (gke) <02 02~08 09~15 1.6~2.3 24~3.0 3.1~37 >3.7
AL & /(ghke) <3.0 3.0~15.4 15.5~27.9 28.0 ~ 40.4 40.5 ~52.9 53.0 ~ 65.4 >65.4
Tl FRIZE MR
£33 RENFXIAZEAFBFTFEURARREYZHAREL TARERRS HBENEEHERE
FbR o) BB IR (i)
BT ek HBSH WA%  HEIK 2% W1
50 94 78 62 47 31 16 0
45 104 87 69 52 35 17 0
3.00 40 117 98 78 59 39 20 0
35 134 111 89 67 45 22 0
30 156 130 104 78 52 26 0
50 117 98 78 59 39 20 0
45 130 108 87 65 43 22 0
3.75 40 146 122 98 73 49 24 0
35 167 139 111 84 56 28 0
30 195 163 130 98 65 33 0
50 140 117 94 70 47 23 0
45 156 130 104 78 52 26 0
4.50 40 176 146 117 88 59 29 0
35 201 167 134 100 67 33 0
30 234 195 156 117 78 39 0
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(8&)
B P oz HEFF U /(kg/hm?)
HArr= i /(t/hm?) R ZEFIFHZE 1% B BOU WSH WAl FiW Bod BIA
50 164 137 109 82 55 27 0
45 182 152 121 91 61 30 0
5.25 40 205 171 137 102 68 34 0
35 234 195 156 117 78 39 0
30 273 228 182 137 91 46 0
50 187 156 125 94 62 31 0
45 208 173 139 104 69 35 0
6.00 40 234 195 156 117 78 39 0
35 267 223 178 134 89 45 0
30 312 260 208 156 104 52 0
50 211 176 140 105 70 35 0
45 234 195 156 117 78 39 0
6.75 40 263 219 176 132 88 44 0
35 301 251 201 150 100 50 0
30 351 293 234 176 117 58 0
50 234 195 156 117 78 39 0
45 260 217 173 130 87 43 0
7.50 40 293 244 195 146 98 49 0
35 334 279 223 167 111 56 0
30 390 325 260 195 130 65 0
*4 RETERZEAFABFFEUEARREYSEHBRER TARERES LENEFERE
. P . WeFER A & /(kg/hm?)
Hbrr= & /(t/hm?) HNE S ZFHER 1% FIH BoR Bsh mam Eim Bid Bia
50 115 96 77 58 38 19 0
45 128 107 85 64 43 21 0
6.0 40 144 120 96 7 48 24 0
35 165 137 110 82 55 27 0
30 192 160 128 96 64 32 0
50 144 120 96 7 48 24 0
45 160 133 107 80 53 27 0
75 40 180 150 120 90 60 30 0
35 206 171 137 103 69 34 0
30 240 200 160 120 80 40 0
50 173 144 115 86 58 29 0
45 192 160 128 96 64 32 0
9.0 40 216 180 144 108 72 36 0
35 247 206 165 123 82 41 0
30 288 240 192 144 9 48 0
50 201 168 134 101 67 34 0
45 224 187 149 112 75 37 0
10.5 40 252 210 168 126 84 42 0
35 288 240 192 144 96 48 0
30 336 280 224 168 112 56 0
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KESH LK P2 20234 40K HBSH

(%K)
— e TR LA /gl
H#rr= & /(t/hm?) AL S ZEF 1% B Bel Bsm mam Bim o B

50 230 192 154 115 77 38 0

45 256 213 171 128 85 43 0

12.0 40 288 240 192 144 96 48 0

35 329 274 219 165 110 55 0

30 384 320 256 192 128 64 0

50 302 259 216 173 130 43 0

45 336 288 240 192 144 48 0

13.5 40 378 324 270 216 162 54 0

35 432 370 309 247 185 62 0

30 504 432 360 288 216 72 0

50 288 240 192 144 96 48 0

45 320 267 213 160 107 53 0

15.0 40 360 300 240 180 120 60 0

35 411 343 274 206 137 69 0

30 480 400 320 240 160 80 0

*k5 REBFVAZEARBRFEUARARRELEEFAERBE TARFEREHN HIENEFERE
a1 = I S .~ et A = /(kg/hm?)
H#rr= & /(t/hm?) RN HZ=FHE 1% B0 Hel Bsm mam Bim o B

50 101 84 67 50 34 17 0

45 112 93 74 56 37 19 0

15 40 126 105 84 63 42 21 0

35 144 120 96 72 48 24 0

30 168 140 112 34 56 28 0

50 134 112 90 67 45 22 0

45 149 124 100 75 50 25 0

20 40 168 140 112 84 56 28 0

35 192 160 128 96 64 32 0

30 224 87 149 112 75 37 0

50 168 140 112 34 56 28 0

45 189 156 124 93 62 31 0

25 40 210 175 140 105 70 35 0

35 240 200 160 120 80 40 0

30 280 233 187 140 93 47 0

50 202 168 134 101 67 34 0

45 224 187 149 112 75 37 0

30 40 252 210 168 126 84 42 0

35 288 240 192 144 96 48 0

30 336 280 224 168 112 56 0

50 235 196 157 118 78 39 0

45 261 218 174 131 87 44 0

35 40 294 245 196 147 98 49 0

35 336 280 224 168 112 56 0

30 392 327 261 196 131 65 0
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KEHRLERF 20234 404 HSH
(%4£)
B , P e HetEiti A & /(kg/hm?)
Az /(thm?) RN M2 FI 2 1% F1H Bl Esm Bl BIm B2l B
50 269 224 179 134 90 45 0
45 299 248 199 149 100 50 0
40 40 336 280 224 168 112 56 0
35 384 320 256 192 128 64 0
30 448 373 299 224 149 75 0
50 302 252 202 151 101 50 0
45 336 280 224 168 112 56 0
45 40 378 315 252 189 126 63 0
35 432 360 288 216 144 72 0
30 504 420 336 252 168 84 0
3 itig 4 LEig

3.1 FRERE AR TR

BT, A RKE HIRAR FOER iR I
R IB o FIE R ORI AN JKREIO e SR
O G4 FEAR X 7 1009 %6 1 Y - 35 0 A L3R
FRIE A 150 ~ 600 mg/kg, AN 78 45 5 (301 mg/kg)
TEMFEE Z o FRIE RS /N JKAE e
HRE SR TR AL AR XS 7 i 1009% %)
LAY T3 BARPRIEEY 1.8 ~ 5.0 g/kg, AHBFFESE
(3.8 glkg )TEMTL N o FRE F K /NP KA
AT O A FAH XT 7 5 1009% X Ly 19 1 3 A
ML $8 b5 BF 58 45 5l 30 ~ 80 g/kg, A BF 5% &%
(66 g/kg TEMTLEZ N L5 F IEBAEFIZSE AR IX
BOFEARBUR SN ZR, il LIFAAR K H IR K+
S TE N e LN
3.2 FREIRAEHE A

AT 5] R 2 i A S8 5 SCHER 1Y it A
30 ~ 563 kg/hm* (K 1), AMHFFEEXFAFEL T EH AT
W R 22 1Y) #E 7 it /0 R I 0~ 390.0 ~ 480,
0 ~ 504 kg/hm?; 7 HERRAE 7 52 e P il /b H B AY 2 ke
PN 1.2 AN 7 P, ARIARRE N A AR
WAE/INA 31 ~ 325,38 ~ 400,34 ~ 420 kg/hm?; 24 &N
FIFHZE R 409kt HH N HEA7 it 260t 0 L AR U i —
4/ K 20 ~ 244 24 ~ 300,21 ~ 360 kg/hm?; A2 7= 55
Berb b s m 1 F BRI 2R 5 9, FERUNIER 2
40%TETET | AF N HE R it A e R 78 ~
195,96 ~ 240,84 ~ 252 kg/hm?, 5 i F ot AL
BAEHEA TR, AT DA E A il A e i 9 25 R
LI

R i 7 T [ A 2 R b AR X
B LR A R Y T R
R R E IR, 4 TET bR AR A
FRAHSE T AR5 B ) b 52 T 20
IR AP MU TS A M 0 ~ 3900 ~ 480,
0 ~ 504 kg/hm?,
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Abundance-deficiency Index of Soil N and Recommended Nitrogen Fertilizer
Application Rates for Grain and Forage Barley in China

YANG Xiaokeyue', SUN Hongren!, WANG Xianguo', ZHANG Yunlong’, DU Xueyan?, LI Linxia%, FENG Zejuan®, TAO Runzhi®
(1. College of Grassland Science and Technology, China Agricultural University, Beijing 100193, China; 2. Qinghai Forage Technology
Extension Station, Xining 810016, China; 3. Inner Mongolia Zeyun Forage Co., Ltd., Hohhot 150102, China)

Abstract: To provide scientific basis for soil testing and N fertilizer recommendation of barley, an algorithm for scattered experimental
data integration and the new applied formula based on the methods of nutrient balance and projected yield minus soil fertility yield were
used to study the abundance-deficiency index (ADI) of soil N and the recommended nitrogen fertilizer application rate (RNFAR) for
barley in China. The results show that the ADI of soil alkaline hydrolysis nitrogen for barley in China from the first to the seventh level
are > 300, 245~300, 188~244, 132~187, 76~131, 19~75 and < 19 mg/kg, respectively. The ADI of soil total nitrogen from the first to the
seventh level are > 3.7, 3.1~3.7, 2.4~3.0, 1.6~2.3, 0.9~1.5, 0.2~0.8 and < 0.2 g/kg, respectively. The ADI of soil organic matter from the
first to seventh level are > 65.4, 53.0~65.4, 40.5~52.9, 28.0~40.4, 15.5~27.9, 3.0~15.4 and < 3.0 g/kg, respectively. When the nitrogen
fertilizer use efficiency in current season (NFUEICS) is 30%~50% and the target yield of barley is 3~7.5 t/hm?, the ranges of the RNFAR
for the 1~7 abundance-deficiency level from high to low are 0, 16~65, 31~130, 47~195, 62~260, 78~325 and 94~390 kg/hm?
respectively. When the NFUEICS is 30%~50% and the target yield of barley is 6~15 t/hm? the ranges of the RNFAR for the 1~7
abundance-deficiency level from high to low are 0, 19~80, 38~160, 58~240, 77~320, 96~400 and 115~480 kg/hm? respectively. When
the NFUEICS is 30%~50% and the target yield of barley is 15~45 t/hm? the ranges of the RNFAR for the 1~7 abundance-deficiency level
from high to low are 0, 17~84, 34~168, 50~252, 67~336, 84~420 and 101~504 kg/hm? respectively. In this study, the recommended
fertilization system of soil N for grain and forage barley in China was initially established, and it can lay a scientific foundation for soil
testing and nitrogen fertilizer recommendation of barley in China.

Key Words: Barley; Soil testing and fertilizer recommendation; Soil nutrient; Abundance-deficiency index; Fertilizer application rate

(L4523 W)
Evaluation and Correlation Analysis of Multiple Traits of Wheat
Germplasm Resources in Huaibei Area of Jiangsu Province

PAN Liyuan, WANG Yongjun, LI Haijun, LI Lili, HOU Fu, LI Jing, SUN Suyang
(Jiangsu Xuhuai Area Huaiyin Institute of Agricultural Sciences / Huai’ an Key Laboratory of Agricultural Biotechnology / Key Laboratory
of Germplasm Innovation in Downstream of Huaihe River, Ministry of Agriculture and Rural Affairs, Huai’ an 223001, China)

Abstract: In order to analyze the genetic diversity of wheat germplasm resources and the difference of cultivated varieties from different ages, and to
provide basis for the breeding and genetic basic research of wheat varieties, 1 098 wheat germplasm resources including germplasm materials and
cultivated varieties were used. The variation analysis, correlation analysis, cluster analysis and single factor analysis were performed for 17 traits
including growth stage traits (heading stage and flowering stage), plant type traits (plant height, ear length and subear length), grain traits (water
content, hardness index, bulk density, flour yield and water absorption) and quality traits (crude protein content, wet gluten content, extensibility,
stretch area, formation time, stability time and settling value). Phenotypic variation analysis showed that the coefficient of variation of subpanicle
length was the largest (51.22%) in the agronomic traits, the coefficient of variation of stability time of quality traits was the largest (84.82%), and the
coefficient of variation at heading, flowering and unit weight was small (2.63%, 1.98% and 1.69%). The correlation analysis results showed that the
correlation coefficient between crude protein and wet gluten was the highest (0.98), and the correlation between plant type traits and grain quality traits
was low, reaching a significant level. The results of cluster analysis showed that the population could be divided into four groups, among which
60.11% of the materials in Class | were derived from the varieties bred between 2015 and 2019. The cultivated varieties from 2001 to 2010 were
evenly distributed in different groups. The difference analysis of germplasm materials and cultivated varieties in different ages showed that plant
height, water absorption and settlement value were selected more, but the genetic improvement level of other traits was higher. These results indicate
that this population is rich in genetic variation and can be used as a gene bank for genetic research and screening of excellent materials.

Key Words: Wheat; Germplasm resources; Multiple traits; Correlation
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