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Abstract

Understanding the effects of soil application of peptide fertilizer on the nutrient content of flue-cured
tobacco leaves was to provide evidence for applying peptide fertilizer in the area of acidic soil.
Five treatments were designed CK (base dressing tobacco specialty fertilizer), T1 (base dressing
peptide fertilizer at 900 kg/ha), T2 (base dressing peptide fertilizer at 1500 kg/ha), TH (base dress-
ing peptide fertilizer and phosphorus-potassium fertilizer) and TF (base dressing tobacco special-
ty fertilizer and topdressing peptide fertilizer) in a field experiment of cultivating flue-cured tobacco,
and the contents of N, P, K and Ca in tobacco leaves were determined at a different stage of
flue-cured tobacco. The results showed that soil application peptide fertilizer had significant ef-
fects on the nutrient content of flue-cured tobacco leaves. Compared to CK, TH increased 3.2%,
43.6%, 12.4% and 20.4% of N, P, K and Ca content in flue-cured tobacco leaves at the maturating
stage, respectively, and T2 increased 26.7% of Ca content but decreased 21.6% of K content in
flue-cured tobacco leaves. The content of N and K in flue-cured tobacco leaves under applying pep-
tide fertilizer was significantly negative exponentially correlated and significantly quadratically
correlated to the growing days and the content of Ca in flue-cured tobacco leaves was significant
quadratically correlated to the growing days. The content of N, K and Ca in flue-cured tobacco
leaves at the maturating stage was significantly lower than that of at toping stage. In summary, TH
can improve the quality of flue-cured tobacco leaves by increasing the nutrient content, especially
the K and Ca content at the maturating stage. The cooperation of peptide fertilizers with P and K
fertilizer would have application prospects in the area of acidic soil planting flue-cured tobacco.
The nutrient contents in flue-cured tobacco can be regulated by taping.
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1. 518

RV iz, A BRR T AR 30%,  RIBF MR AR W) 50% IR TE L, FRE T 23%[K [E
TEAROVERYE R[] BRIE Ll T AAERRE . R BRI SR Z AT IR ARIRIER 2] [3], BRI T
EERAMED &, IRE R SR LIE TR S & 2R &MU K[4]. BB 2 fedt+
SRR < Je (9 L [S], ANTATRZ WA it i 5, T SG 3 N SRAR R o SRR A th 2 oS T S A e VR 5
MITEEH LS R GEDIREL6] [7]o PHUbek R+, FRAR SRR VR e Fpi ) IR AR G (BB B g
THANZE AR S R YL 2 a5 T A B R o HIRMACHIBT LRk 1 i H A O s, i LR R
7R MR LU AR O3 A [8] » P 5 R R T AT A AR5« T B b AT B} LR s 70 1 A REEE 9]
B HUBRAEAE R 1 v R I D7 T T 7 1 LU R Bk R MR R R 2 AR, R B MG AT A 32 3L
JEURE e i AR L B o X T e R R, A e Rl R T O 8 1Ly XA R AR 254, fre st
X2 5F AR B AR . R NR 2D R s AR 1 A T 3R T B, 3 ) g 77 o X o 3l [ = 2
FEMRIE 4. I R R ISR R T R L SR AN SR T A (B BE B A R R, EATTZ N
PR S o ASSCHRIE TR - 3 it FH A ALK AT Xk e SR et L S B3R 205 B RS, D (et o i A 7 A L
JIRIEAE 25 R R A - iz P AR AR
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2. MR
2.1 MR

B RN, A 87, MR H il b BT T R U H R 1 T AR A IR B AT e s i

BT A HURRIE A 256 s 4, LLUR ARIKAE, 3 pH Oy 10.85, A%, 4. #1445 5 &5 )
4 120.0. 0.36. 71.62 Fl 53.20 g/kg: MHHEH FH ALK E LA MR RE0E 7 BRI IS AL, N P,Os Fl
K,O #4374 80 120 i1 240 g/kg, LA R AR & AL,

2.2. ME)LLE

AW FUR (R S, e b 7E WA b 28 R S 7 P (0 ) 1 R R e i, 7 -3 A 4 TRt - SR
W EIE MR AR KA S 4L, Hikbdbgh 30°28'4", K4 108°53'55", #ifk 1180 m. SZie b 15K
WiHE, THEpH v 4.20, A% A8, SRR SRS 5N 0.94, 0.32, 25.27 Fil 16.86 g/kg-

AW T B FE M FIE(CK) PIAN AR AR IE (T T2). FEARARAE + BEERAE(TH)FI AL
FIAE + SBERARAE(TF) 3L 5 NMbEE. SALEE BRI R ILZ 1o

Table 1. The treatment in this experiment
< 1. SLIGAbEE

s Y5 Kb FE Py 2%
et AR CK 1218.75 kg/ha, #1441 N 97.5 kg/ha
FEtE A AT 1 T1 900 kg/ha
AR 2 T2 1500 kg/ha
FMEARIE + B AR TH MR 750 kg/ha. #AJIE 1125 kg/ha. B2 20 540 kg/ha
HibE AL + Bk TF £ FIIE 731.25 kg/ha, JEAE 325 kg/ha

SR FR ) K DX % F ARG, 5 K IX TR 80 m?, JLii s A6 120 ., 4 BTl 2 i BALER 3 Befi 2 5L
2020 £ 3 3 15 HABFE 1, 5 7 10 HABRMA v 4% IRRE 00 A 7 L B it R 4T 2 2
23 HRRESHIE

DAFER R IA 31, 41, 51, 61 1109 K, RIAHRF-RE MM AR . REAI] . DUEEI]. +T TUYIA
MR RIX A RENLR I 3 PREEAT il s M s B 1. SIS 8. KA, B
b, BYR N BUR NARESAE SR TR T T 70°C R HET,  AE TR BENL S A0 5 R4 7 Bl e 2

24. R RFSSEHNE

PRE— & B AR AR, A B R - 1L S AL SE T R e #8 T 100 mL A B hsE 2, A B
B BRI E R AR BB OO EENERE S R KRN E M SR R IRIR eotE
2 E A5 5 & [10]
2.5. BiEsbE

SEIGHHE K F Microsoft Excel 2010 tH 531 . brvEZF/ER, SRHA SPSS 23.0 #4777 Z 0¥, £
H VR LSD (BN E R )%, RE/KFEH 0.05.
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3. &R
3.1. ERME 1t A KRR B AN B & 2R

F 2 AP WL, AS[R] it AR A BRI 2 S S R A R . RN CK (Gt I AE) A B, AR5 AR,
T1 (MR 1), T2 GERFLAE 2). TH GEREARAE + BEEFAC)AN TF G L AL + 18 HEAKAC) 3G n T |
MRS R, WINEETE 5.8%~29.1%, DL TH Mk m: KM, RA TH A ASEREm T
PR, T2 SXRICEEZER, T1M TF MRS E N ST EIEN, TH M A& =&
m, THAITE SR E s T, T1 SR REES, T2 WEEE T, E00H, M TH B3& &
TRHEFI AL EE, HARMMEXBER AL, EREW, RA TH B TR, HApusmn) &
TR

Table 2. N content of flue-cured tobacco leaves during different growing stages

FT2 EEAEEKAEMNRSE

Ab 3 IR A BUEM FI Y A
CK 13.77 £0.18d 15.06 £ 0.09b 13.87 £ 0.15¢c 13.37 £0.22b 12.54 £0.04b
T1 15.17 £ 0.30b 12.97 £0.23d 13.91+0.13c 13.75 £ 0.14b 11.11 £ 0.15d
T2 15.35 £ 0.16b 15.14 £ 0.14b 13.45 £ 0.15d 13.61 £0.16b 11.39 £ 0.11d
TH 17.78 £ 0.05a 16.50 £ 0.20a 14.94 + 0.08a 15.01 £ 0.24a 12.94 £ 0.10a
TF 1457 +0.12¢ 13.57 £0.13c 14.64 + 0.09b 13.40 £ 0.30b 12.05 £ 0.09c

Note: The different letters after the same columns of data was significant (P < 0.05); the same as below.

VE: FAEUE S B4 A 7 BER R A [FI AR B 8] 22 575 2 0.05 (R 27K, R,

CK ALER R R A 255 B DARE R e, U BReAIR, T AR A B A R H R ) doe v, BRI B
%, BEAE KRR EA L2 T RERGES . HIRM T (R 3)R M, R 7 X CK Ab, A Ab B i #5108 2 25
B 5 AN T S 2 ) D AR O R B Ok

Table 3. The correlativity of N content in leaves to growing time of flue-cured tobacco

F 3 AHRSESEKITEREX M

wesm EiFR ZIREREL

EVEppE HRRH EVEppE MRRH
CK y = 15.1754¢ 0017 0.7993 y =-0.0001x? — 0.0089x + 14.641 0.7841
T1 y = 16.2953¢ 00034 0.8937" y =-0.0001x> — 0.0339x + 15.6456 0.8819"
T2 y = 17.1647¢ 00088 0.9698™ y = 0.0004x2 — 0.1030x + 18.3143 0.9715™
TH y = 19.1123¢ 00087 0.9504" y = 0.0009x? — 0.1819x + 22.4695 0.9834™
TF y = 15.6028¢ 00023 0.8914" y=-0.0001x> — 0.0114x + 14.8684 0.8842"

* after the coefficient stands for significance level of 0.05, and ™ for 0.01; the same as below.

T ARRBUG I FORBEKFIEE 005, TRREZEKREER 001, FIE.

ST, AR A S EREZFM T, CK. T1. T2, TH A1 TF HIBHIKE 5 5N 6.2%-
19.2%-. 16.3%- 13.8%F1 10.1%, 15 BH 4T 101 I 35 ARl 20 A 6 R R - 055 22
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3.2. Bt iite P RAAE X e AR 85 2 B RO RO

A7) it JIE Ak R 5 25 e AR P25 A KA Rl B (52 4) . TERTARIN. BECIA. RS HARIHT IO, ¥y
& TH R i B 2 i T I, R AR T ek 5 2 R AN B2, i N2 TH B3 & T
FEAL AR b2, T1 A TR 2w TX R, T2 MR 2T XM oz, &3S DL TH 0 6% 25 & e
BE S TR AR AR, A HEAR B, TH AR BR A0 r-B R3G In S AE AR I HECH IS, 4T
THUHHA 2 23538 10.5% 11.7%- 16.3%. 22.7%F1 43.5%. F< &M, HA T1 A TF #0625
HHAEKR 2 REN RREAEE, R AEZE, (HJg TH AERfd & mr B i 5 &
[Fi] X SRR L P 385 1138 (y) 5 A A B 18] () S22 A0 2 35 (R 2R 1k LIE R (y = 0.442x — 4.984, R = 0.9945 7).

B AR FE PR IR B A e S AR K R R (5 ), FTE AR RSREUH SSHEIIANEEE, BT TL A
TF 2 RE ZIRRBARRSN, HARAAF R IR R B A B3 .

ST, RA BB S CK B K TH T, T2 AT R, HR A 547
WA G, SR UIKAE It A AT DL G 4T THORT R 2 1l 2 8 1) AR

Table 4. P content of flue-cured tobacco leaves during different growing stages

T4 EEAEEKAEMOSHSE

st Eify S K3 LW T A
CK 4.43 +0.20b 2.94+0.06b 3.21+0.06b 3.04 +0.02b 2.64 +0.03c
T1 1.30 +0.0% 2.32+0.09¢ 2.92 +0.04d 2.76 +0.05¢ 2.80 +0.05b
T2 1.94+0.04d 2.94+0.03b 2.45 +0.05¢ 1.96 +0.08d 2.32+0.09d
TH 4,90 +0.18a 3.28 +0.05a 3.73+0.12a 3.73+0.11a 3.79.+0.10a
TF 3.78+0.14c 2.96 +0.05b 3.09+0.07c 2.85+0.04c 2.80 +0.06b

Table 5. The correlativity of P content in leaves to growing time of flue-cured tobacco

5. M ESES5E KEERE X SR

=R ZIREREL
isE X X
EVEpyE R R EVEWp R R

CK y = 4.2170g %0047 0.7300 y = 0.0005x* — 0.0901x + 6.3920 0.8404
T1 y = 1.5812¢%0068 0.5912 y =—-0.0008% + 0.1120x — 1.5977 0.9413"
T2 y = 2.2941¢0-0000% 0.0071 y = —0.00002x? + 0.0023x + 2.2706 0.0548
TH y = 4.1371¢ 0001 0.2520 y = 0.0006x* — 0.0867x + 6.6385 0.6645
TF y = 3.6057¢ %0027 0.6803 y = 0.0004x? — 0.0616x + 5.1810 0.8896"

3.3. BRME e P R R X e AR - S 2 B A RO

7% 6 KW, ANt AR AL EE T S R IR A . (RIS R AR L, BRI TR T2 ARER AR A
EREHEETOR, IR ESHRIEEEZESR; BRI T2, TH, TF S ERE S TR T, M=
HZILREES: JEMRT T2 REETHRGHE, ARG MR EZES: FTIHINZE TH fixt
WEE S THRGE, o FZEEREER; BRAHH =Ll TH &, B3 s TR ekt
B, 0TS 12.4%, T T2 ALBR MR E R R A, WA T R e A B, T 21.6%.
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926 OO P 0 I A R ) AR R 0 7 2 PR R 3, ARG R (3R 7), BT A 425 SO IO -
FREAKY R REWFIREORN R B IG . X B AR EOR K SR OC RO B R E K, T
{17 2K BRI AR 5% 2R Bt A B 2 3 1K

B b T R ST P AR T AT TN, CKL T T2 TH A TF B R 251 26.1%. 25.2%. 34.1%.

18.3%7F1 15.6%.

Table 6. K content of flue-cured tobacco leaves during different growing stages
< 6. BEAREKRAEHNEE S

b3 HER HE K34 DL 1A FTTA F A
CK 44.21 +0.35a 42.71+1.20b 43.75 + 0.69 41.58 +1.88a 30.71 £0.79¢c
T1 41.77 £ 0.38b 40.12 +1.43b 43.35 £ 1.04a 38.63 £ 1.64b 28.89 + 2.39bc
T2 40.94 +0.71b 46.65 + 0.22a 40.03 £1.02b 36.50 £ 1.20b 24,06 + 1.55d
TH 43.52 +0.41a 47.35+0.76a 44.69 £ 0.81a 42.22 £0.91a 34,51 +1.15a
TF 43.82 +0.26a 45.69 +0.89% 44.32 £ 0.43a 37.43 £1.43b 31.57 £1.31b
Table 7. The correlativity of K content in leaves to growing time of flue-cured tobacco
Fz 7. BMHHEEE5EKMENXE
e fa TR
EVEpy i R R EVEpy i KR
CK y = 53.4646¢ 00048 0.9614™ y=-0.0021x2 + 0.1222x + 42.1003 0.9934™
T1 y = 51.1457¢ 00050 0.9358" y =-0.0023x2 + 0.1536x + 38.9901 0.9629™
T2 y = 58.5401¢ 00079 0.9529" y=-0.0017x? — 0.0163x + 45.6031 0.9443"
TH y = 53.3167¢ 00037 0.9214 y=-0.0019x? + 0.1237x + 42.9521 0.9440"
TF y = 53.3158¢ 00048 0.9396" y=-0.0001x? — 0.1683x + 50.8271 0.9278"

3.4. BRME e PR R R Xt e AR 55 & B B R2

2 8 I, MHIFEIAAHA, AN [E] i A A R A 4 I 5 B AN R, AR R AR AL R A, AN R AR A
P JEE 5 S AR . EIRRIALL T2 45 & S, T2 1 TH A3 R E & T, HRAE 5%
T E R KL T2 &5, D& TORAERAHE, HebiS5aiteEzER, WEHL T2
W, HT2 M TH BEm TR, HERXLREER, TF 5SXNRERAERZE, M T1 W8 Z8TXF
M 4TI T2 0 TH B3 m P Al b, =2 MEREZES, T WRECTX R Sedss
RS R, T2 &, DEETHALHE, TH S SEHEES TR, TF. T1 WAXHE L EZ
EH.

BEAE KRR N, PR TH A TR R4S & &3 DUILES Wi, T1 R T2 W DAREK R s, i Ak B
5 SR AR 45 25 B 3 DU BRI . MG AT R W (36 9), FiTfa b A 45 & B 5 A K 2 (a3 2 B 1 —
W EARDS, H T2 1 TH BRI R EOA R T ZKF, BfERed, Rf T2 dfss s 545K
I ) SR ARG G, AR AL B FE B AN R .

S AT JOR R A5 5 et B I T T T, CKL T1. T2, TH. TF (IFRZ 551 33.0%. 31.5%.
31.0%. 32.3%FN 34.4%, “EMIBFIRERMZERAKN.
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Table 8. Ca content of flue-cured tobacco leaves during different growing stages
< 8. BEAREKIEH S S

ised Ziky 3t B 441 W FTTA R
CK 34.87 £ 0.92¢ 44.13+2.20b 46.55 £ 1.25b 42.07 £1.91b 28.17 + 2.43cd
T1 35.06 + 1.96¢ 43.90 + 3.06b 41.37 £1.17¢ 39.07 £ 0.82¢ 26.76 +1.02d
T2 55.26 + 3.28a 58.39 + 3.07a 52.34 + 2.95a 51.71 +1.33a 35.70 £ 0.73a
TH 42.19 +3.08b 47.17 £2.99b 49.95 + 1.11a 50.10 + 1.74a 33.92 £ 0.85b
TF 33.22 + 2.05c 4531+ 1.47b 48.74 + 1.04ab 4567 £1.12b 29.95 + 1.47¢c
Table 9. The correlativity of Ca content in leaves to growing time of flue-cured tobacco
= 9. M5 S E 5% KATERIHEX S
e R IR
=)= 7 72 I RHL EYERrE R R
CK y = 50.2324¢ 00045x 0.6659 y =-0.0082x2 + 1.0254x + 13.0917 0.9360"
T1 y = 49.3482¢ 00051 0.7853 y =—0.0055x2 + 0.6313x + 23.2249 0.9210"
T2 y = 71.8098e 00062 0.9658™ y =—0.0023x? + 0.0554x + 57.0802 0.9792"
TH y = 55.1202¢ 00038 0.6970 y =—0.0079%? + 1.0014x + 19.1006 0.9981"
TF y = 48.8877e 0003 0.4854 y =—0.0108x? + 1.4383x + 1.3806 0.9446"
4. g

B e R X TR 5%~10%, {H2 % HEFRGREHYAERKUA D), ezt i
MY A KA. BRE RREYAK R B AR, AOGEEY KRR, R E AL

FVE IR ST [11] e BHECAE =R T, R R RS, AR . A B B =M on R
PREEE R, WM Y S FAMER =B K[12], I AR, e Ak 7SR . B 4
(A I 7K S DA T 5 R P R SR AR O B O R A A ORI B R ST e R A O], it
Beal AL, TT AR A ST E[13].

BEEAM. . ZEANTERSS, MOTEEAETR. MR EYIER RSy, 154 drh B %
WRIEH, BN EmIeR, RELSREm. BME. MERNES, SAEMaEERsER, Sa1E
FBYIARDG, U 2 MBS 32 B R 5y, BT DA R BR AR A R 8 R It o ) e L BT R [12] [14] A&
SAGEE FAR N, [ R R R FHARAR L, 22 JORAE f it P S 2 5 e s R S, T 22 RS e A
A A8 0 (R R S R IR . B FH 22 KA, AR s O AR S e R, R T
JE A H A S =R . SRR E G B s SO R EBASR] A G, — B A B
HEVEHE 15~25 g/kg, 1EHAKEAIARBIE T HEER S =N 20 g/kg [15]. ERHA LS4 T, &
JENE 20 S AR 11.1~17.8 2 08], A5 AR R 0 & S AE 11.1~13.0 2 (8], VB2 & S Am A,
T BT R A o BTSN T A REAE 0.76%~1.68 g/kg B, v 0 5 SR AL [16]
BE TIE AR S ERN 0.94 glkg, EIRTEMEEIN, HEFETRIRME. 7L FhrEF 6= 40
N 0.75~1.0 glkg [17], #fHR LR S ERE TR AT, KBk, WEEMAEE, Ol EE i g
T e MWARSZIG S AR O, FEHEARAE + BFERAC A0 A B AR R i, LR S B A AN R 38 R
fe TR R A B o BB it JEA A B AR R T BRSO o R G, AR T s i G
Mg m, HEBRRE LSS FHEAG . MRKRLER RS, BRIK, SIS AP AFR T 52Tt
SRR - 1) KT
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— AR I A S AR 0.60~1.83 g/kg 2 [H) BN BFRAE HY Ry IR B 18] . IR A
4 0.32 g/kg, T 0.60 g/kg, fETIEERESHA, #80.2~0.4 g/kg & ARBZ I AI[L7], Mokt EH
BERE N, X WEEPE IR = A —8[19] [20], LTI, T EEDAEKRE, kR
T AT o R () SO 75 T AE 2~3 g/kg 1A, KT 1.5 Bl T 3.5 g/kg X MHM G BTANH], 45 5 i ok
158 LU RO U B L P R R [18] 0 ARG (1028 0 BRI i 5 B2 DL TH AR FRfms A =, HAR AL FRTE & 1& VG
Mo PRICEBE S ERE, £ TH B, 0] DOE SRR 0 FH & . 38 248 B AN s 00 o il
I, W ATHEE AR SRR, BRI BRI R S R [21], 2 R0 DX et AR 5 R
R il vy SR s B, L R D 2 BRI R R == [22]

B S R - R ) B C ER 2 —[13], v A A R T DA S I A LR A e v R [23] . 4 E
THIEIAR] 40 glkg fiAT, HALE R LM, FAUREE, &RERL, S-SR/ T 30 g/kg
B, HALERR A A, NTE R A TRAR[18]. ASLIGR I, TH AR MR 4 & S m, oI
I 4 B T I e A AR, MRS B S AR KR (] AR 0 R RGOS, B N
1k, BT AR ERE I (B B ATE 40 glkg BA L, MATTROFGS, RMHER B0 R, e R RR T TH
ALFR R AR BRI 35 glkg LAAE, ILARACFRALAE 24~32 glkg. A7 HFFEIN N FT TS SO M4 2 B A 2
T T IO 420 5 385 i 256 v 1 0 R R AL 26, L R = 3955 f B A R - P 60 1) 25 T R R L 5[ 24]
FHAE AT O, At S 02 R A K S LR R D RN L, A A B it B S R R I A
FIE SRR ) EER, DR R R A i, L HRAT T S & B i, AR TR T A
SRR R i, TSR TR A S5 o A LG Tt St 77, FREIAR 40 B R R AR [25], K 0R R 2
AUt 28 PR 7 R O T A T F R R [26] 0 AR SEEG ) TH AR FE AR -4 & i T 1A 21 34.5 glkg,
EE T HARLB, X6 TR A B SR A

B e L3RR TIRE LA, 5. BE. BEEEFR O A AE K I BRI K1 [20] [27], Bt 43 24 it P it A
ANSURT DS R R P R e RO P R, AT DA TR [27] 0 AELR A AR R e FH AN e 4
T R PR B BRI &hE[28], FRARMRM 40 & & [13] [27], AFIFHEIF R IET[13]. Ak
6 Wt P R AR 045, T2 R TH AL AT S5 25 309 0 45/ i 300 P00 R J0R P45 55 . AR SR 0 MT R A, JR R i )
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