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Abstract: Using 'Jiang Da Zi Jiang 1 Hao' as the test material, base fertilizer (CK), present
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bud topdressing (Q1) , full flowering topdressing (Q2) , and full pod topdressing (Q3)
were applied to compare the effects of different topdressing periods on cowpea plant spectral
parameters, leaf pigments content, and yield. The cowpea leaves' chlorophyll spectral
parameters (CRI1, WBI, PRI, PSRI, NDVI) were measured at every 7 d intervals. One
week before the full flowering period of topdressing, the leaf carotenoid content and the total
chlorophyll amount were determined. The final harvest period of yield was converted into
yield per 667 m” according to the actual output of the area. The results showed that the
carotenoid reflection index (CRI1) of 'Jiang Da Zi Jiang 1 Hao' all increased first and then
slowly decreased. The measured value of Q3 treatment was higher than that of CK by
70.74% , and the difference was significant (P <Z 0.05). The water index (WBI) of CK,
Q1 and Q2 treatments showed a trend of increasing firstly, then decreasing, and then
growing. However, the measured value of Q3 treatment increased by 12.61% compared
with CK, and the difference was significant (P <Z 0.05). All treatments’ reflection index
(PRI) increased first and then decreased until flat. The measured value of Q3 increased by
11.29% compared with CK, and the difference was significant (P << 0.05). The vegetation
aging reflectance index (PSRI) of all treatments showed a trend of rising first and then
falling and then rising. The measured value of Q3 decreased by 13. 22% compared with CK,
and the difference was significant (P < 0.05). The normalized vegetation index (NDVI) of
Q3 increased by 11.51% compared with CK, and the difference was significant (P <
0.05). The chlorophyll and carotenoid contents of Q1 and Q2 were higher than other
treatments, with significant differences (P <C 0.05). Among the three topdressing
treatments, the Q3 yield was the highest, reaching 1 150.95 kg/667 m®. Based on the
analysis of the spectral parameters, pigments content, and yield of cowpea in different
periods, the best period of topdressing was the full pod period.
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RIS AR VT R W A A T28 () MY TR R BF S 0 Y6 & A0 BT 508 b A T R %8
L5 R RE A R L g e, SR E AN 153 em 58 9. 4 em B G HE — 1
JPAT L2, B e A KBEAIE (K63 em) HIEE17.8g, M FHIE 4 HREI2 3g,1E
AR 1A M DX AT A AR . e A R VDO 2 W A T G R ) R TR R 5 rp o 3
Mo, 3 AR g b A H oM SO A VD o SRR O DF AR, BRI PR ORT B MR A IR (N PLO;:
K.O =15:15:15),

IR ML 30, 3IRE R L BETE 1 m, A9 0. 25 m, &FlE 247, /NX I AL 4 m*, 2021 4%
3SH 15 H#EFR, & IX 129, £ 2 ~ 34k, 7CHE 28 cm, 175 30 cm, DY J& BE MR 9 47, 4% 4 % 5
6 680 % /667 m*, FENE : PFIE 40 kg/ M, AT & M2 G IE 14 kg, P14 167 kg/667 m*, JBJE : &N IX
VE P AT & A R 0. 667 kg, Y14 18 AE#E AR 66. 9 kg/667 m*, B0 I B 4 DAL FH A . X IR 4
(CK) & Hjits F JE BB AN B8 I8 s Q1 by it FH 2 A I 76 8178 958 I8 5 Q2 Sy jits FH 3 A I 76 BX A6 9158 I8 5 Q3
Shy it FH 32 B 5 78 B SE B I o 43 500 7E 45 A BR S A 181 B 7 o 4 A 4 =R A ik ROk R (CT—710)
M5E YT REREL 15 5B M S BRI 25
1.2 MENZE
1.2.1 =t A kA e e R AU A, PRk K 3 — 8 B 5 0 nk A 78
AR Al P8 B A R OGRS AL CT—710 X5 I3 A4 R 2E 47O 1% 2 80n I R R A Y Bk
S R G 1 2 R S AR SR 6 USB 3 42 285 1 45 5 A I AR O 4 TR BT R R A T O R
o = 5 T 4 0 i, 3 A TN 5 min, DAk B HAR B 0 B R BT o WA SE BE T, B i St Bk BE Y
MR e E Bl R 7E 28 10 AR HL R b VR B 7 0 Y M SO R AR B L IR SR A A S S T
GRS R TREZE, FRAEE, 5 8 Excel XX . F—A0 F EE W 3K, B
3 Y 72 1) 52 5 6 5% 48 BT BB AE R iz ik R 19 558 % R B0 I A I Y 45 TG I A AR S
A KT DRI (CRID) K88 (WBI) Ak 2% 5 55 35 50 (PRI) A 95 % I 5T R A58
( PSRI) .0 — b4l 8 46 20 (NDVD) o PL5AS G ik 48 45 o — A RGBS, B /NI H 2 0 3 1K, DA
FF EEAE M iz /N KR 63 R B . o PR UE G 1S B T 2 A IR R I T A i R
BItE w25 b = R 200 T 2047, R s R A Jb o i ) R & R e R
122 &&4FASFTon g BEAEMEERT—FE, 720586 & A4 B b8 5, 2E UL SRR M 11
TH A = R E R R N . FREO. 1 g BTG BT RS IR AR B VORTERD - V(LB ) =
T IRAW, B AR B A8 7, R A3 60 BT (CH AR S H UV 1800) il 2 440,630,645 nm
IMOEEEAE , 3IREE IR S MRS EA R S SOl RN X SCBR = 84 O
(667 m?) "4,

1.3 BESHHIE
fifi 1 Office Excel 2010 % 3 43 #7128 56 0 95 , R H SPSS 22.0 048 48 11 5 20 A B 44 % 1 56 25 4l
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YEAT #L R E Anova J7 22 43 #f Al Duncan £ 5 £ % ( Duncan’s multiple range test) .

2 FER5HMW

2.1 A[ERHIIE AR AN IE X 51 S 5L i 2 $ A B2 T
211 e RRAY P ERFHA(CRIDG Fra WRIAFN, VLKL 1S UG 7E Hii
AR (CK) VBLE WIB AR (Q1) JEAEHE AL (Q2) &I WIB AL (Q3) FE AN F AL F R, 25i & N &
B4R BC(CRIL) ¥y oy e o K i B AR5 2218 T Reny 28k . 6 7 3 HllE Q3.Q2 F1 Q1 &b
PR CRITE 4> 9 9 0. 113 2.0.055 1 #10. 045 4,Q2.Q1 43 9l Ht CK &1 16.89% .31.52% ,Q3 It
CKF @ 70.74% , 22 R & (P << 0.05),

®1 FAEKLEMITEAE MERFEHCRIDEFM

Tab.1 Effects of different treatments on CRI1 of cowpea

#o e s 22 5A138 5A20H 5RA278 6738 6A 108

CK 0.0473 4 0.0002" 0.3363 4 0.0057" 0.1085 + 0.0003" 0.0663 4 0.0007" 0.0411 + 0.00040¢
Q1 0.0427 +0.0005° 0.1968 4+ 0.002 8 0.0965 4 0.0007¢ 0.0454 4 0.0002¢ 0.0552 + 0. 000 30°
Q2 0.056 1 4 0.0009* 0.3665 4 0.0055* 0.1417 4 0.001 3* 0.0551 4 0.0005 0.0688 + 0.00001"

Q3 - - 0.1132 4 0.0015* 0.0856 = 0.000 20"

E R HBEEFIDBFHEAFL0GKAFEEZFEER(P<0.05), FAR.“—"AFQ3A& XM L
A,
2.1.2 e R4 am&(WBD##wm WE20FHW, VLREEL 15 50 48 H it 5L (CK) |
A WEEIE QL) JEA BB (Q2) AR AT, WBI ¥ I SE 218 T TR 5 2218 B K P 2218
TR AR A R A T E R R (Q3) A B WBT 2 BLZZ 18 T . 6 H 3 HIE Q3.Q2 Ml Q1 4k
B WBIAH 439 1. 073 3.0.933 6 F10.958 7, Q3 kb CK /& 12.61% , 2 7 W (P << 0.05) ,
Q2 I CKF#fk 2. 0406, 227 B3 (P << 0.05)

x2 ARELEIMEZKFIEHWBDHZ I
Tab. 2 Effects of different treatments on WBI of cowpea

Fo AR AL 32 5A13H 5RA208 5SA278 6A3H 6A10H

CK 0.9390 4+ 0.0013* 0.9807 4+ 0.0017* 1.0905 4 0.0130" 0.9531+ 0.0039" 1.0257 4 0. 003 4*
Q1 0.9403 4+ 0.007 9* 0.9530 4 0.0038" 1.1258 + 0.0022* 0.9587 = 0.0017" 1.0221 =+ 0.003 &
Q2 0.91754+0.0026" 0.9759 4+ 0.0021* 1.097 9 & 0.006 5* 0.9336 + 0.001 3° 0.9885 =+ 0. 001 2°

Q3 - - 1.0733+0.0011* 1.004 2 + 0.001 0

213 smaiFRAHRM(PRDGHwm MNERITEHEH, VLRKLE 15 8 578 Hijiti 3 e
(CK) LA BB IE (QL) A AL 1B IE (Q2) S AN [A AL BT, UL & Ak 2 ) 4 #8 5 (PR S AR 2 E 7t
RIGTHEEETVFRYAALBESE . 6 A3 HIMEQ3.Q2H Q1 4 iy PRI{E 4% 4 0. 094 6.,0. 084 5
F0.093 9,Q3.Q1 H CK 49 JF 5 11.29% .10.47% , 2 5% & # (P < 0.05) , Q2 [t CK [ ik
0.58% , 227 AEBE(P > 0.05).
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*3 FAEALEMNISTHZRGFTEHPRDH M
Tab.3 Effects of different treatments on PRI of cowpea

o ek 2 5A13H 5208 5SA278 6A3H 6A10H

CK 0.0857 +0.0009" 0.2132 -+ 0.0009* 0.1123 = 0.0003" 0.0850 = 0.0004" 0.1042 =+ 0.001 1*
Q1 0.0901 4 0.0004* 0.2004 + 0.0069* 0.0901 4+ 0.0014> 0.0939 4 0.0016* 0.0996 + 0.001 3
Q2 0.0701 4+ 0.0013° 0.2116 +0.0053* 0.0848 + 0.0003° 0.0845 4+ 0.0018" 0.1005 =+ 0.000 6"

Q3 — — — 0.0946 4+ 0.002 1* 0.0793 = 0.000 9¢

214 sMsma A REERHAERMK(PSRDG Frm MNRAFE N, TLRKEI 15 UG 7 Hif
FHEERE (CK) BT 38 I8 (QL) A 48 A 38 B (Q2) %5 AS [8] B 10 b B, 4 9 3 28 = I R 45 4K
(PSR R2EZEE LI E %S FTHEMEEE LTS, 6 3 HMWE Q3.Q2 M QL 4 i
PSRIH 3 % 4 0.0551.0.070 8 #10.075 4,Q2.Q1 It CK 43 %l FF & 11.50% .18. 74% , Q3 It CK
FEAR 13.22% , 2 5B E(P << 0.05),

R4 FESENTEETLE RS EELPSRDA M

Tab. 4 Effects of different treatments on PSRI of cowpea

AL 3L 5A138 5A20H 5RA27H8 6A3H 6A 108

CK 0.0630 =4 0.00001" 0.0828 + 0.0008" 0.0491 =+ 0.0003° 0.0635+ 0.0002° 0.0760 =+ 0. 000 2°
Q1 0.0724 4 0.001 30* 0.0832 = 0.083 2" 0.0561 4 0.0003* 0.0754 4 0.0006" 0.0656 4= 0. 000 6°
Q2 0.0512 4+ 0.00060° 0.0725 4 0.0725" 0.0515+ 0.0003" 0.0708 £ 0.0003" 0.067 1 £ 0.000 1"

Q3 — — — 0.0551 4 0.0003% 0.0606 4 0.000 3¢

2.1.5 sfaga— AR (NDVD #Frm  MERSAIE ), VLRI 15 UL 5 A Hii FH 2500
(CK) L 138 A (QL) A B AL W38 AE (Q2) S5 AN W] B M A B R, )3 — R A B 48 B (ND VD) ¥ 02 %
ETHE TS LIRS, Q3 ST I RS T R R B AR e e, 6 H 3 H
M E Q3.Q2 A1 Q1 4 FHAY NDVI{E 43 % & 0.580 3.0.470 8 #10.513 3,Q2.Q1 43 #l It CK FE Ak
9.53% .1.36% ,Q3 L CK Tl 11.51% , 2 R W (P << 0.05),
®5 FRELEME T —LEHIERNDVDE &I
Tab.5 Effects of different treatments on NDVI of cowpea

Fe AR AL 32 5A13H 5A20H 5A27H 6RA3H 67108

CK 0.7090 4 0.0008" 0.7912 =+ 0.0004" 0.6794 =+ 0.00002* 0.5204 + 0.0004" 0.5606 + 0.000 7*

Ql 0.6939 +0.0019¢ 0.7677 4+ 0.0004° 0.5467 4+ 0.0001" 0.5133 + 0.0002° 0.5500 + 0.000 2"

Q2 0.7534 4 0.0007* 0.8064 4 0.0004* 0.5425 =+ 0.0007¢ 0.4708 + 0.0003" 0.5455 + 0. 000 4¢

Q3 - — - 0.5803 4 0.0004* 0.466 9 + 0.000 7

22 AEMBERELEMNIEHRFBEERENRM
M6 T, AN R S 3E AE X 2R W 8 b R A B R B ROR RN, VL ORSREL 15 HLE Q2
FEWIEAE Ab BEAY R 2R 8 b R S R B e 1. 391 mg/g, WF T Al AL B, L CKO IR
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BT 16.4% ., QI MA WA B E S T CKA LA 7.9% , 1 Q3 5% IE 154 It & F L T CK X}
W8 7%,

AN 5] Bsf 30 3 0 X i 3R R A S M A AR R [R] VR ERET 15 BT G A QL BT 438 A0 Ab 2R
AR R Bk B e (4. 764 mg/g, B T CK AR 4] 27. 1% (P << 0.05), 1 Q3 I8
JE - 5 25 i d I T CK X IR 10,6 %0 6
23 AEMEAEBRAIEITS =2 /0N

MF 6 AT F VLR ST 145 U1 0™ f s AR R B I I (Q3) > AL BB E (Q2) >
MAEWEEIE(QL) > CK, VL K4REL 15 61 5 7 307 1B A0 AL B R A9 7= 54 1 118. 85 kg/667 m?,
fe TR HEZH 0. 54 %0 5 7R S AL B B AR B 1 7 4 o 1 137. 41 kg/667 m®, /& T X HRAH 2. 21 %0 s 7E 3%
JE 4 38 M0 &b BT 60 77 B 1 150. 95 kg/667 m?, w5 Tx BRAH 3.42% , AT UL 3 Ff it JIE A B A 5 By
fe T U A Y AL B R R R NI R B B E M

*6 FARANLEMIEMHAREAEMTBHEMN

Tab. 6 Effects of different treatments on leaf pigment content and yield of cowpea

36 e b 72 EAF L EFLHF/(mg-g ) & A E/(mgg ) % /(kg- (667 m?) 1)
CK 1.195 4 0. 004 9° 3.748 £ 0.01 5¢ 1112.84 £ 5.996°
Q1 1.290 £+ 0.005 5° 4.764 = 0.01 8 1118.85 £ 15.753*
Q2 1.391 £ 0.003 2° 4.639 + 0.00 4" 1137.41 £ 36.026*
Q3 1.091 + 0.002 7¢ 3.349 4+ 0.00 4¢ 1150.95 4 14. 465
3 itig

TR AE 32 B 3R 58 W 30 B, b R A I 2k 3R A W o A AR R AL, S RS I R B IE R ZhBE L DT B
Rl 2 A AR AL, B LA TG 35 H0 AR M DIAR W) A AR ROIR 502 T AT B9 o 3 4F Tk R R R O3 B R
O )32 07 FH BI04 4 1 360 R 285 0 W A0F 5% o, RS2 AR A A A e 3 A B R E T RIS W L %
AT S 2 A T BORSMEAE P o RN T AR 22 8063 S 80H LU LR 8 N R RO 4R
BOCRID MR A 2K N R+ 08U CRIVEE M R R 2K WY PR SRS RN S
2K 45 B WBD) Xk e = A 7K 23 4R 2528 Ak 23 BURR, BE B AR BIOE JZ K 23 B9 B8 AN, 970 nm
i 30 A WA 5 B A LE 900 nm b A7 BT 48 55, W TR R A8 R S B AT O O R R KR 2
TF o3 A AR DA B DL KA 25 R G A BLHLRE BF 5T 5 Ak 27 S S8 48 B (PRD XA P 9 2680 % b R (L
Fowg (0 2 B A AR H BUR, 2B N R AT AR UG A VR G 9 A A 0 ik R WA AR 5 L B R
B A48 B (PSR B BUE T i, 3R B 17 56 J2 J0p 300 1 ) 80 e 4 5 9 T I 00 A 0 2R 5 1
AT LA TR A A A B M R A B 0 PR A I AR A L R i S AT 5 U — AR R R B (ND VT
Je HE W) G 1 AGL I v i P A — b R A O % i R, TR U 2 s b T A R BB o, ELRE S B o AR Y
30T G R A RIS T OB S M R A A A B A S P B T o Barradas S5 MBI RS ST
B B O v b 2R AT AR W T S A0 23 2R R 5T, A A R AR ) S B O i mT DG A5 B ARG ) DR A ) 4
PEROIR DL R A R AL o Penuelas 8Pl G 35 B 5 R PRI 0l 4 5 55 9 A1 &40% il 5 i
G52 K 43 18 B (WBD A SEAE Y 7K 43 38 . Kohzuma 55 42 5 Ak 2% B 8 4 (PRI 2 46 00
R 2% AR A0l A W 20 5 W30 (9 2% T H . Lyubov 55178 6175 5 19 06 £k 2% S 5 48 0 (PRI W]
TR N2 AR AR B 38 A T R AR B AR A s 4 K, PRI AT T BN AR 4 04 A
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e it o Xia BRI T TS B AR R OR M RO i OB R o s R R T T R D' 1 3 U
PR BT it AE 3 A% R B0 A /N A R AV EUIE R T R A S A% B =X ROl 1 4 B zs 5 L g
% TEAT RO AR IS AR 77 A BT O R IR B o R AT 558 il IS X SR R R s B
500 BE B9S2 R, 2 BUAE ) AE T AR I 0 S 300 LA R S S A il NE 4 RT 4R R T e b
AL B NERBOR e U o & 452 BIE 98 AN TR) it I Ak 380 A I O % 5 77 e R DG 1 AR AE S
Je WAL A ROGIE 5 AR G R e b D B R KOG S RO A AR 7 4 BN AR e i o Zhang
SR ST T RE it IS AE 24 b A A R TP PR T B I, AR RS it T RE AT RO IE T 2 A 7
R e 28 4 B2 TF o AN T B 38 2 47 it A Ak B ) 5 0 335 B0R 2 808 B B — E i TR L A5 UL
KT 15 5L A [A] i 300 56 0 A0 B8 A% 0 18 2 B (& 35 B R ™ B2 BT, o HG 38 AT A f B 0
RSN A AR R IS R D ARSI ) S IR R RN W AR R R R R E R A
A8 3 A I 2 T S G 1 T BE 2 0858, I I 3B A 4R S R bR Y RE R A A A B Lk AR R ORI
P DT B2 Wi 7 A o AR R A B — A R NURE B S AN [ A B B A MR, S 2 B AT 5T P ik
I % A A B A AR AR AR R B AE B A 2 iR A A R R RS A 2 M LR T
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