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 OE: BORDIEEXAEANE PRI S B M E KOG G R B ™ A UL, Ry Je S DV R DR ot e - B i
it . 7 2019—2020 FFIF A HIRES, SR 2 RREXREBET, RO E, 20 30% (NO) . F#it
A (N5 RIXCHTRER, 35D iiE R 30% (WO) . FRUMHER (W1) FRmEER 30% (W2), 0%
KOG BRI G R R 5, Z5RR . AU RN X AR Z AR 5 (SPAD) | BG4 (Pn) |
SRS (PST) Hh P680 S L ISOERERI AN (ABS/RC) | PS T SOGILERCE (FvFm) | SFOGRE SHGEE
WARERMLLE (Fv/F,) . FOESE (PL) | FPEAEARHE E R 2 e P a oy NOW2 b3, [5]—it
AR T SPAD . WotAEURE R BE, HMERHE RN, (HNoW2 5 NIW2 27K 5
o 2REDK A EE R R AL (LAD) BEE L &R RS Rt s, EmEARIR e, FvFm. Fv/
Fo. ABS/RC. PI B WIS RS Rt 3, B ma g KTt #2OS8E M — it A B T hEE
THFE R RSN TGN, FERETERE W2 R NO ALFAE B Fv/Fm, ABS/RC. P15 N1 AbMZESARE, FvF, BEFK
T N1AREE, DTS i A AR R GCARR O Rl AT A I AEER,  RRAK SR i B i . 76 T R B H0E R H
AKNE— AR A /K BAC T (4 B M R 292 kg/hm® RIS HEE: 4200 m*/hm’ ), AEASHR & K =B AR A

R, K IR OB A SO KIS i AR R e S AR T 5

KGR Tk JeBHRE; AKILENE; e

TR THE BEAREEY, & A XA
TR 409% ", Xob {5 DX R ) 0 M £ 22 4 TRk
Ko A EREEA B PR IOKISE " H, A~
PGEmE A, W RARNERI AR, BR 1%
ZER, TSYLEREE Y T B AL | X K
TR BT AT S A T P8 T ) 7 R 7 R A 7K o 2%
[, SRR HARIE S H 2578, X KR =3
PR T B AR — AR B AR AT AT 2
AV K . $ERE AR TR IEFI R, XX sl 24 1
Rl st kB AAREE X A0 B
FEINN, MR EEN 270 ke/hm® 14 80 8 3 % T it
A A, e B d REE M. et s
MR, WSRO VE ., 28 i phs k],
FRFEA I S PR A BCR (AF/Fm') | I 6
U2 DES IV E Il a=ty €SN ST TP

s EEE: 2022-05-31; FABH: 2022-09-05

BEEWH: THEREERS AR RIHAES H (NGSB-
2021-3-02); T H ARRERAS (2021AAC03072) 5 T H X AT
&3 H (2019BBF02003).,

EEE: FRHE (1998-), Wi-LwFsed, FEERNFEYAESE
BRIFSY . E-mail: wkj15648078215@163.com,

WIES: FEA%, E-mail: kangjianhong@163.com.

AOAE TR TABEZE, F+ HGCRER R 2]
P, TS DR EAE &R, 5k
R G IO A R PR S i e i, Hop
WK 109% 1A T 7 i 3 TR i R &
TR, XA B R, i 25%
IR It R AN K AR B, I T AR K000
5 2017% F111.61%., e e % 7 Bhoe 3], /I
20 R SPAD bt it U A T R R AR, (1
U2 180 kg/hm® SAEGER 225 keg/hm® AbHH[H] 22
SIHARE. BT READFEX KRR, A
FIR A B R R N A TR Z, (Rl mak
TOKTEHERAR, FFEARIK B A X E AR
Fy= SRR B /D, AR A 5 | 0 Xl ik
HHES, HOEARFEZK RS 3T A A Rt r=
FIRZI,  MITT R BB AS [RD K R & s, AT 5|
B X TR B FROR A & Rt e 2%

1 #REREZ®

1.1 0 i M2
AR T 2019—2020 75 T H ok 7 H A b
T H AP BEVEYI T BT 5256 B (106° 22
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4636" E, 38°23'4631" N) #47. T4 1110 m,
ARSI K i 2022 mm, 44 = 10°CHRIE 3211C,
AR H I 2897.5 he EGHL O ~ 20 em 4 )2 T HE5E
I FERR R E R W 1,

£ 1 HEEMEAKE

- HHL  BREA R AR U
5y pH

(ghkg) (mgkg) (ghkeg) (mghkg) (mglg)
2019 8.37 16.36 70.54 1.08 42.79 173.23

2020 8.48 17.08 72.72 1.15 43.85 175.44

1.2 Ak

HXF TR R 517 M BB SR w7 i
IR 7 . WP bR B B R e
BENIRE (N46.4% ), MKIEEIER,

1.3 5t

AR KR 2 R A X R, EX N
A, BN 30% (NO) 292 kg/hm®, & it
A (N1) 417 ke/hm®; ) DX 35 8 2, 4900 Ay ik /0 37
HEE30% (W0) 2310 m¥hm®, H FLUH HE & (W1)
3300 mhm’, 3 HE HE 30 % (W2) 4290 m'/hm’,
e/ MabH, 3IRELE, HIF 18N/, AN
XK 10 m, F&44m, RHTEEFTFAE, TE1TRIEE
70 em, ZEATIRIEE 40 cm, FRIE 20 em, FhAE %8 7E
82500 ~ 90000 #k /hm®. Ay 3k Go i bR N, 15
X4 15 mig, %2 m BRI, X4 (HEZ) [H
BELS m SERHI FAETE, ANXIABE 1 m sS4,
TR R, AiRAEZETT 2, 5T
2019 4F 4 F 24 HF12020 4F 4 A 21 H A TAGEFok;
A%, 9 A 23 Hkgk,

A0 T E KB (P05) . B (K,0) Bt &
AHIR], 4390 0 142.5, 43.5 ke/hm®. AR 6 1% 75 it
N, 5 B 3Tt A V85 R it IS B 8] A 30D e S 1 Yk
(HEMEAE & 8% ) . BT HARGAE 3 Yk (5 Rt E
42% ) . FHEREAE 1R (SIS i 15% ) .
WREAL 3 W (5 BREAL R 35% ) 3 R4 FH W
K 10 Wk, B REHE R Y 10% , THEF
THTE 1, PHATEEE LU, ST 3 k.
HERE 1R FESRIDIEVE 3 Uk . AT TE 1k,
L4 e febn S ik
1.4.1 HEHIFERR

TEH S 40 d FFAG, H:RR 20 d, 7Rk EoK
ke S MR E AR ok, BB W
KA T9: 00 ~ 11: 007E H ] 4% 51 {f F} SPAD-

502plus . TPS=2 S {SURT FMS=2 G {3
JE EARDIREM R (A EREARAE F&L, 1. K
w6 F . 5 12 A A JER, kS K
o1 AR ) ER R SRR AR (SPAD) |
FOLEHER (Pn) . JERGEN (PS1T) HhiESIG1k
SR (FvFm) | SPOGRE S AFERLRE & 1 LU
(Fv/F,y) . PS T H P680 Jz i H /0 R A Y B 118 K/
(ABS/RC) . PI ( JRBESESEMIZE BT o
142 HERKER

FE T ABEA L B S M1 5 PR BRI THERE
R, RHK x 9 x REk (RER0.75), N
FEIRX S BRECR T, SR R WU e
W1 RIS ORI R AR, I
FRFE%L (LAL),
1.5 B dmAb S 53y

fii FH Excel 2007 5f A Jf- B BECHE, R HI SPSS
26.0 SEATEAR G T o0, T 25 40 A e /N i
ZHE, BEFEKF «=0.05, @it FRERCEER
Bods e a5 B, H Pearson I 3E A7 AH 2 20 8, H
Origin 2021 2=l & & .

2 ER5HH

2.1 KEVMEXS FRTIRER: SPAD {HFIEHE A #H R
7 2508
PR IG5 RO 2000 (%2) R, A, K
FRK A AR FXT SPAD {E A1 Pn (1952 10 15 i 25 5%
W Ko 7K SPAD . Pn A2 K T4
FK AL HAEH
%2 k. EXMEKSPAD ., BRSERHHESN

fabs AE B A K A x Ik

SPADfH 2019 AT 19.11° 21825 12477
KU 34.74° 230.24" 6.85
il 21.86°  292.83" 6.72"

HES 68.80°  2694.117" 5451

2020 WA 30.76" 48155 12.79”
Kl 1827 91.50"" 771
ity 97.23" 157.95" 461

HE 18.47 23461 17.237
Pn 2019 P 48.78" 125.83 7.74"
KL 925317 74.64" 487
HHERA 2237 3777 733
2020 WA 37.01° 366.84" 5.29"

KWimial  668.947  105.027 5.15
et 410.17" 95.07"" 5.92°
e NS TR TS, * TR 0.05 KPR, = FR 001 KF
W, e FOR 0.001 AKERE . R,
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IR A PRI E AT REI S AR 52 R

TKA PRI E KT REM SPAD (BTS2
AL T AT, PAE E ORI BENT SPAD {H B AR
P I ZEREIRG 0, Rl 2 R R
Fi 2019, 2020 4 N1WO #F, HAth 7K % 4b 2 SPAD
(EITERN IR e KA s Rl —Jiti U T EOK T fgt:

2.2
2.2.1

SPAD R Fifi 5 ¥ ¥ 12 (9 35 I 34 0 s B AE (] NO 1)
SPAD fH i % F N1, PH4E NOW2 -3 SPAD {H#%
NOW1. NOWO 4351755 6.84% . 5.55% (il ) Fn
558, 12.02% (HEIM) ), SEREH, NOW2 #2557
T KA e 2 S AR A I SPAD fH.

O —a—Wo—e—W1—a—w2 —I—W0—e—WI]—a—W2
651 20194ENO 651 20194EN1
60 B 60+
@ S5r ) m S5t
) 5
< =
& 50r & sof
45t 45t
40} ¢ 40
35 35
WA PN iR T PATI PN EE ] TR HERN
07 e WO = W1 —am W2 TOF —amW0—e=W1 —a—W2
651 20204ENO 651 20204EN1
60 ” . 60F
@ 55h o @ S5k
a ()
< - <
& 50f x 5 50F
45t 451
40f 40
35k 35k
T O T T T ORI WA T
HEEH B
B 1 REKGAEIER SPAD EHISM
2.2.2  KAEDMEXRT FOR DR A R A5 1 Wl 1.43% . 13.85%F11.59% . 17.41%, N1 F

WE 2 fiR, KA B4R P 76 3l 1 15
ORAE, FRT 0 = A R R B AR R g,
AEND B E KT NO, [F]—jifi U T 3G A ol R bl
1 T N E R s 20190 2020 4E NO R W1
WO 5 W2 43 51 F 35 & 25 1K 5627 % . 61.41 % .
4396 % 12613 % . 3524 % . 1044 %, 45 FFEMH,
NOW?2 G 42 m T F K IIRER: Pn.

2.2.3  KEPMEDXS FE K E RS E

mE 3 Frs, FEAREERZ T, EXe4d
9] LA 253 i Retads, TemiEiiib i RME., 2019
AF FENO R b i 10 A0 #E SR I W2 [ W1, WO 4

ol e 3 2 ) A T E T R R 34 e NO b R
TR FE 2020 AF- il A 1 2 SR NO R R R
WO>WI1>W2, NI F W1, W2 T F& 3 % N0 /),
fHNOW2 5 NIW2 #Hifr. 450 3RW, NOW2 figde
FoRAF G LAL
224 JKEPHEX FRDIREM DL HUN F
WM 3w, WAEEAE I ERIEEN Fv
Fm. Fv/F, S EReaH, it a2 b
VLTI . AR A A B34 Fv/Fm Y
H, R IR R NO 5 N1 2% A B3, 2019 4F
FEER N1W2 355 F NOW2, 2020 4F NIW2 i %
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TR

B2 REAGANER Fok e i
H: RFVNG FHFORF— R R AR 225 B3 (P>0.05 ),

7| —=—W0—e—Wi-a-W2
6 [ 20194ENI
5+
2 4r
S
3 L
2k
1F
0 "
LRt j:ﬂ)ﬂﬂ)\l:lﬁﬁ Tﬂamﬁﬂ 1%#’2@1
7 [ —=—W0—e—W]1—a—W2
20204EN1
or
5 -
24T
-
3 -
2 -
1 -
0

T
B

T

B3 AEZKERAEXEXMHERESH R

7| —=—W0—e—Wi-4—W2
20194ENO
6 L
54
<4
1
3k
2k
1
0 " " " " "
U L LG 2R
7k —a—\W() —e—W] —a—W2
20204ENO
6 -
5 -
24
1
3 L
2 L
1 L
R T <3 IS 7 R T TR 7 3 T M1
HEHE
T NOW2, PHAE I WL 1 3 A W & e T
NO T Fv/Fm 25 T N1; PAEFERK I NO T Wo

(S Fv/Fm o W2 53511 2.84%

2019 4F S Wil WA 1 4] 2= K 1 NOW2 (1) Fv/F,
b NTW2 43 5 0 #5413 % . 13.11% . 5.82%, fH
2020 4RI WA 1 HA 2 B NTW2 H1 L NOW2 435
i K 22.66 % . 6.85% . 23.42% ., B 2019 4 HE 3K

HINOW1 5 NIW1 F Fv/Fm 5% K B3, Wi4E N0 4%
TR Fo/Fm Y3505 T N1 AR PHAF W2NO
5 W2N1 1Y Fo/k, TERESR D2 5 0 2 H A5 A

W4 W2 1 ABS/RC i 35 & T WO, [R] —Jifi &
iR ABS/RC i i VE 8 35 T G . 2019 4F il
A0 HE S W FE W2 R NI NO 5 35 55 19.27 % Fi
11.45% , 2020 4 e AR 172 W2 F NO 1 e

S
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N1 505 5 &7 7.98% . 32.22%

TUE AL it A i MoK A S AR A PLSE e ik
B I KT, PRAR PTAESR T IR m m
HHH I AR, MR WA 11 1A 22 R 0 S i R
B RIS 2N, AR A E IR R i A
TN EOKDIREM PRI F G g . 2020
AP NIW2 R PLRE & F NOW2, {HKHw

R3 KFIAEXREK Fu/Fm.

. FHED NOW2 W3 T NIW2, 2020 4EE 50
NOW2 T PI b N1W2 i} 25 /5 24.73 % . 45 3R W,
P A YA it R B R B Fv/Fm . Fy/F, 5200 3%
A —FE, HHR 2019 4F FE R W NOW2 T Fv/F, i
FARTF NIW2, [HAHXF 2020 4F [F5]— &b B A3 g
FRE R (E s NOW?2 288 Ji it 20 T LA S 38 48 v 2R
Fv/Fm, 350 5 oKA R IDCRERIREE )

Fu/F,. ABS/RC. PI By8500

a— £ K 2019 4 2020 4F
(N) (W) Fv/Fm FV/F, ABS/RC PI Fv/Fm FV/F, ABS/RC PI

AT NO w0 0.712b 3.402¢ 2.765h 7.870c 0.739¢ 2.893h 2.149c¢ 6.626¢
w1 0.767a 3.874b 3.447a 10.431b 0.771b 3.251a 2.803b 7.539h
w2 0.771a 4.076a 3.492a 10.984a 0.790a 3.332a 2.987a 8.592a
N1 WO 0.778b 3.520b 2.700c 7.270¢ 0.746¢ 2.979¢ 2.462¢ 6.564c
w1 0.806a 4.081a 3.525h 11.173b 0.759h 3.217b 3.017b 6.747h
w2 0.808a 4.154a 3.821a 12.029a 0.768a 3.779a 3.206a 9.909a
PN ISR NO WO 0.808h 4.058c¢ 2.705¢ 10.006b 0.760c 3.569¢ 3.495¢ 8.417¢
w1 0.814a 4.182b 3.406b 10.265b 0.782b 3.609h 3.673b 10.791b
w2 0.821a 4219 3.577a 12.087a 0.823a 4.822a 4.136a 12.597a
N1 w0 0.782h 3.705¢ 3.038¢ 7.919¢ 0.755¢ 3.247¢ 3.642bh 8.987h
w1 0.809a 4.285h 3.132b 10.924h 0.773b 3.478b 3.673ab 9.117b
w2 0.812a 4.401a 3.581a 11.902a 0.787a 3.729a 3.755a 10.451a
Eiiyaa| NO w0 0.756h 3.158¢ 2.374c¢ 6.108¢ 0.785b 3.956¢ 2911c 7.369¢
w1 0.774a 3.358b 2.402b 6.258h 0.787a 4.141b 3.087h 8.328b
w2 0.781a 3.501a 2.823a 7.403a 0.811a 4.38% 3.542a 11.548a
N1 w0 0.722¢ 2.678¢ 2.124c 4.894c¢ 0.784b 3.997h 3.184bh 7.513¢
w1 0.744b 3.088b 2.303b 5.382b 0.800a 4.077a 3.276a 9.616h
w2 0.801a 4.029a 3.367a 10.588a 0.802a 4.088a 3.280a 11.193a
T NO w0 0.775h 3.121b 1.943¢ 4.576¢ 0.697h 2.666¢ 1.613c¢ 3.981¢
w1 0.777b 3.477a 2.014b 4.803b 0.710a 2.775b 1.779b 4.357h
w2 0.794a 3.507a 2.113a 6.126a 0.721a 3.270a 2.146a 5.502a
N1 w0 0.739h 3.512b 1.978¢ 4.832h 0.669h 2.004¢ 0.946h 3.834c
w1 0.778a 3.553h 2.008b 4.931ab 0.684a 2.286h 1.611a 4.162b
w2 0.779a 3.724a 2.355a 5.042a 0.699a 2.504a 1.623a 4411a

J5 25 AT N 46.77° 27.58" 73.21° 87.70° 158.90” 380.02" 715.38" 34.16°
2176 443.98™ 910307 2811.20" 100.96™ 51.55" 146706 1616.74™
Nx W 236" 4.05" 37527 122367 15.42" 8.41° 6.73 235.88""

U UNEE] N 61.54 5.89™ 145" 19.19° 55.79° 920.13" 147.35" 247.60"
W 3426 4227407 1384967 288.93 21034 432893 121.19" 775287
NxW 8.18 1683.807" 25429 62.04™" 26.63" 1289.71" 59497 204.11"

T N 92.93" 22.55° 18.48" 163.49” 0.77% 36.12° 20.79° 504.75"
w 122497 1056.4™" 332599 7359.43" 89.69"" 163.107 116.86""  3528.04™"
NxW 3995 406117 693.94™  2951.70™" 21.45™ 72.80"" 71467 15945

TS N 18.37% 17436 19.89° 728.51" 204.53" 12816.177°  1587.307"  136.61"
w 59.53" 54257 66758 217.927 15567 10268717 1134.85"" 213417
NxW  21.84™ 1449 139.65™ 136.10"" 0.25" 638.95"" 195.18"" 52.86™"

TE: RS A RN FRERAL B 22 R 3% (P<0.05),




| T T

rhE SRR 2023 (7)

——

2.3 KA PHER; F K7 5 B HAR B R 2R A5
2.3.1  JKERBCHEXT A7 e K HAR 1l R 2R 520
M 4 AP0, PRAE AR . T E SOK A S H.
X 77 Ko H R B R 2R S Mk I E K, 2019 4R
AbPREREE . R . PPEAE NIWL R ik KAH,
HORLE 7E NOW2 N e K5 2020 4EAb B [a] A o fl

RIE, PETE NOW2 ik K(E, E R EAE NOW1
TR PIARF 377 5 408 NOW2 ok, 2019 4F
NOW2 5 N1W2 j=i 22 53 A B3, 2020 4F NOW2 4%
NIW2 i & 5 6.35 % ; 2019 F12020 4E NO T W2
b W1, WO 4351 i 2 55 1.85% . 1.38 % #113.26 % .
14.84% , 45RFI, NOW2 #2517 &,

(T

F4 KRELEWERTERFEMHRE RN

2019 4F 2020 4F
Ly T TR JEp AL i T R HHRLE s
(g) (g) (g) (kg/hm®) (g) (g) (g) (kg/hm®)
NO w0 261.11a 229.30b 37.17b 17997.75h 244.90¢ 202.30c 37.23¢ 15878.17¢
Wi 259.18a 228.25h 36.76¢ 17915.02b 270.19h 224.98h 38.81a 17658.03b
w2 258.95a 232.46a 38.98a 18245.59 285.06a 232.32a 37.8% 18234.34a
N1 WO 264.25h 232.34b 38.05h 18236.35b 265.74a 212.28b 39.24a 16661.46¢
Wi 270.01a 237.40a 38.51a 18632.88a 213.89¢ 175.79¢ 37.04c 13797.73b
w2 259.33¢ 230.97b 37.57¢ 18128.30b 243.01b 218.46a 38.15h 17146.26a
Jr 253 N 66.78" 366.51" 47.15° 47.20° 1410.85™ 370.06" 30.67° 3918.34™
N 10.35” 6.71° 4641 475 160.19™ 134.96™ 843" 816.12""
Nx W 991" 4757 218.95™ 34117 549.95 179317 303.24™ 1084.26™
232 FAFREEE . POUIRIRIACHE JER, KIEEUKFT SPAD % T, HEA

XA (FR5) B, FK™7E5 SPAD {H.
Pn. Fv/Fm. Fv/F,. ABS/RC. PI ¥4 A [a] 72 FF 1Y
EAOCOCHR, VWX i (e R /R 5 2019 4R
W5 Fv/Fm 2B EIEADE, 2020 4F77 5 Pn £ 12
FIEAEDE, AT Pn Ml Fv/Fm dE—24 5 57581
FHSENE, HEmiaT DR R =

R5 FERFEEREG. WRISHRZEMNEXE

Ay SPAD {H Pn Fv/Fm — Fv/F, RC/ABS PI
2019 0021  0.047 0573 0450 0377 0.371
2020 0.351 0.549°  0.388 0.056  0.085 0.071
3 itig

3.1 JKEDMRIN EK SPAD {8 F2 064 s 210500

M4 Rubisco 402 , i H[a]
A AR, SBEAS KM R AR K A RO A FE
Vi A SRR, A BRI KA SZ BKE; Ha
J&, FEALA SPAD {B TR, 11 bifi 4 it 20 i A 1S g
diges O, TR A R AR AL SPAD 4y
TR, MREE T AR I s, H
TR HE T A AL AL BE Y SPAD {H T R IR

NFARRAL B, A0 F MU AU SPAD {EI%
A WERR, ELEEERE W2 T N1ANO B &R
fiK, X ATRER i it A i A i 5 i SPAD
TR, X SRTAMFFSE RARL S, MABI e
HEHAANG SR AT, e TR R WThe
I SPAD {f, FEK: T H-hfesaemta 0

TEICEE I R, Bk 2Bl 5 S v Al e,
TR R . LB RO R, R
SEOCAEF T, kA 2 FFEY e Ak
R, HETRAHT, &, b (KA T K
PO A R AR, HACHRE] 2255 A 3, X2
H FARSME B RGIAR, BUEAR Ry T E 52
BH, MTIMELUR ROC AR Y, B Ras Y o
2], TEMEIK A 4050 m/hm® TG K 5 A
RMZmiTe, XUt BAAEREK i Lt L e & e
RA BRI AR, AIRKLE R LW, F—i
R R oA R A W Rt R, X5
ZEp ks BT G R — B KB EARAET,
TE KA B REA R AR R R T AR, X
I RN 2 s S R 11 R P e
R—B, AR 13 P U K A 7K I — A2

S
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T RNERIHAR, Jf 88w 145 0 0 E oKDy Rt
ot gt oy E RO A R Eea g T A
itk
3.2 JKABCHEXS ORI AR AL, e R
SEF IR

V7=t ) KLl 9 90 9% SR IR TR A1
Y AR RSO YRR, fRHDEE Rk
AR, RIS ok R A, bt
TRUERC ), PR HE K e SRR RE R A T 50
KR REREER; KRG REA RO TR TR %
SRR, LR it S A K B 4
It WIAER L R, e LG W2 T,
T RERIN, i RE A MR, e
REMT, B RS KR AR e R, K%
RA BRI AR EC TR, et et

ABS/RC. Fv/Fm. Fv/F, #1 Pl J& JL A~ 8 2 /1Y
MR RICSE, SEER RN T LA g
JrranEss L aEsE TS pkRES Y TIUE
E e e I Nl =i GRS i R
b E, HIRer F b EAEAESS, PS T1E J1k%
fiX, [RIEF FviFm, 7= ik SG# ok &L (gP)
A ARFFER TR, A=K R (qN) T+
A R AT IR B RSO S HE IR —
Jite 2t T TR T kT S AN TR R B (R RRAIG, XS5
AR ZS ARl AR, T2 E A
T RALE B Fv/Fm T RSSO, HAE K
. AT FvFm #8 ETE, EAREEERR TR A
RRERY S FAESE DRSS R, FE 0 ~ 270 keg/hm’
i & =N, EF N EKABS/RC. Fv/Fm, Fv/F,
I PLKE % it 20 & (9 3% n b, T AE 360 F
450 kg/hm® FAL BT, 45 B HH 58 270 ke/hm” H1 A
AR R 25 R RN A SRS
B, MRl ROR, TR 1 R R,
T8 it A BT R A R K G X s N O R
PEim Bk Fo/Fm il qP, 7EIREZE M R e i 453 i [l s
WAL N, $E8 TORRERI AR, ARG i
R WU RS RR) S8 2 5 R R, 4R
ZEG LA NOW2 A5 RIEST, PIAEALE T I NOW2 4%
SHRUEIFRGE, TR BRI AT K
3.3 JKAECHERT A E K 5 A5
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Synergistic effects of water and nitrogen on photosynthetic characteristics and yield of maize

WANG Ke-jie', YANG Qiao-giao', WANG Jia’, LU Yuan-ming', WANG Xiao-ping', KANG Jian-hong'" (1. College
of Agriculture, Ningxia University, Yinchuan Ningxia 750021; 2. Agricultural Technology Station of Hongguozi Town,
Pingluo Ningxia 753400 )

Abstract: To explore the mechanism of maize photosynthetic characteristics and yield composition under the synergistic
conditions of water and fertilizer in the Yellow River irrigation area, so as to provide a theoretical basis for meeting the
high quality and yield of crops in arid areas. The field experiment was carried out from 2019 to 2020, and a two-factor split
plot experimental design was adopted. The main plot was nitrogen application rate, which was 30% nitrogen reduction
(NO) and conventional nitrogen application (N1 ), and the secondary plot was drip irrigation amount, which was 30%
drip irrigation reduction (W0 ), conventional water drop ( W1 ) and 30% drip irrigation increase ( W2 ), respectively.
The photosynthetic characteristics and yield of maize in key growth period were analysed. The results showed that nitrogen
application rate and drip irrigation rate had significant effects on leaf SPAD value, net photosynthetic rate, ABS/RC, Fv/
Fm, Fv/F,, PI, yield and yield components. The highest average yield in 2 years was NOW2 treatment. Under the same
nitrogen application rate and different drip irrigation rate, the SPAD value and net photosynthetic rate of leaves were
significantly different, and increased with the increase of drip irrigation amount, but NOW2 and N1W2 had no significant
difference. Under different water and nitrogen treatments for two years, LAl increased first and then decreased with the
progress of growth, and reached the maximum value at tasseling stage. Fv/Fm, Fv/F,, ABS/RC and PI increased first and
then decreased with the growth period, and the effect of drip irrigation was greater than that of nitrogen application. Under
the same nitrogen application rate, the fluorescence parameters increased with the increase of drip irrigation rate. Under
the drip irrigation rate of W2, there was no significant difference in Fv/Fm, ABS/RC, PI between NO treatment and N1
treatment in the late growth stage, and Fv/F, was significantly lower than that of N1 treatment, indicating that appropriate
nitrogen application could increase heat dissipation and reduce the damage of high temperature to leaves while maintaining
the captured light energy. The integrated mode of water and fertilizer combined with water and nitrogen treatments ( nitrogen
application rate of 292 kg/hm” and irrigation amount of 4290 m’/hm” in the whole growth period ) in Ningxia Yellow River
irrigation area can improve maize yield and nitrogen utilization rate, and provide theoretical support and technical guidance
for local maize high-yield, high-quality and efficient cultivation and efficient utilization of water and fertilizer.
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