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Research of mixed adjuvants on the absorption of nutrient elements in crop leaf
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Abstract: Effects of FA and mixed surfactants on the absorption of B and Mn in cabbage and peanut leaf were
studied. Mixed surfactants could decrease surface tension of the foliar fertilizer solution. It improved B and Mn
uptake in cabbage and peanut leaf. Effect of FA on surface tension of the solution is not obviously. It also im-
proved B and Mn uptake in cabbage and peanut leaf as chelating reagent. Composite systems of surfactants and
FA could produce synergism, which could decrease surface tension of the solution significantly. The surface ten-

sion of the solution equal to the critical surface tension of cabbage leaf and lower than the critical surface tension

of peanut leaf, so the mixed adjuvants could be used to improve B and Mn uptake by crops.
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1.1 FEEARHE

HEFEEMN ( Mixed surfactant, MS) B 1+
TIEEERYN (SDS) 5 R Z B R KB (OP-
10) 3% — € B B B 1M 5, SDS.OP - 10 3 43 #7 45
Hifho

B B (fulvous acid, FA)5 MS & 4 : FA
H A B Rl K 2 BE 302 B B BT 4l 5 5 30 o o0
2%, W TH B AR AR E N 100mg/L, ¥ MS 4 BIE
il B 20. 40, 50, 100, 150, 200, 400 1000, 2000.
4000mg/L 5— R 5 MR BB B R B KB , — 47K
BBRPEH FA REH N 100me/L, B —HRE
FA, B4R MS Wk A% BEAR AL,

1.2 RRigit

AR AL R 5= A WG R
T BVEEERN6.4g/kg, 2 NO.6g/kg, T P 6.2
mg/kg,EAX K 73.8 mg/kg, AR Mn 8.7 mglkg, &
M B 0.3 mg/kg, X T)E:E 2. 5mm i, 5Bk
BAIEA Skg LERAH .

#t K B 3% ( Brassia Campestris L. ssp.
chinensis ) b HIBEHE XK. W FRFLXH
0.25kg B>+, BB 8 #k, AR R A N 0.15
g/kg .P,Os 0.15 g/kg . K,0 0.15 glkg, Hi# 50d J§
BATH E AL, B E IR S 10mL, EX 4
Wo B 5 ANAbHE: 1) M B8 218 7K (CKO),2)
M EBEHE Mn B 1B S ¥ (CK1),3) M E B MS 5
Mn.BiRSH(MS), 4)HEBHE FA 5 Mn.BiR&
W(FA), 5)MHEBE MS.FA 5 Mn.B IB&#(MS
+FA). £ALES Mn BB IHEME SWO MRS
BB, WESR 0.1% (m/v), MS ¥ B #4200
mg/L,FA VKB4 100mg/L.

BRI ( Arachis hypogaea L ) i fh &1
12, ZEFAER N 0.10g/kg. P,Os 0.15g/kg. K,O
0.15g/kg, B 4 ¥k, HEHHRANLH,

1.3 kA%

WEBCRE R ITTE . KA R R0 & 3 8a
RREEHERK SR A BE R R K, W R
BER(20+1)CY, R HE B LENF 0.2
mN/m, EHE 5K,

HSEMEAMEIG R EE K NIE. S8R

£33 AFRAARLALAE MM, BT EHBEF
RO LR F R BB R E ERE DO
TEM fr FRE , 3 T 15 MR S WO BE 4 3 R 20,50,
100 mg/L(XH R PSR TE 5K S1 8 49.9.40.6.34.5
mN/m) , BRER AR 0.05 mL, JAEREEHRE
BTBRREMEE, @5 EhH m¥E17. SERE
ATHEL, BOR LA T 8 S AH AR E A R R A

WK S EATB R AR f, B EMA 6,

LA cos§5 R TENE T 76 Wi X AL I R 5K IEH L
B BELREKEYS cosf =1 Fr Xt RL K% B 3% ik
F14b MR R ZAE B o B 3RS AR A M B T I R
FEKAD o BRI T, LS R T
REGEM .

BRBAEEMN A RS BN E . M EBE 3
HIEBUE, ERBY LN RIKA, R 5 FZEEK
PPYE 1min, BT /5 #EAT TRALAL B, FI A ICP(In-
ductively Coupled Plasma-Optima 3300DV ) ¥ €t H
B.Mn TR & &,

H A B Mn B Yt &% A Duncan 7R 5 (P
<0.05),FIfH SAS #4740t .

2 ZR50th

2.1 FAX MSREFEARMW

FA 7] DABR SR R/K IS R Tl 7K 7, B FA
WEAE, BREEHKH 70. 1mN/m T3] 66.8
mN/m(E 1), MS W] LABH B FEAK K % v 22 T 5K
71,MS X Bl A B K B (200mg/L) B, 1§ R T
I BRARAT AR 32.8 mN/m. 7E MS BB FMA
FA LLJE, s A B R % E B 200mg/L B 1K 2
150mg/L, KB R ERE K HET T HA 32.2
mN/m, %# FA 5 MS &4 7=4 T HE &%, MS
MBI R E R IR 58RI A TR
2.2 BERMEEMERIEFR RIS

BRI B R EE N A B T o4
HE, BRM RS 3 MR EREZ AR EMA 0 3
INFREAM B, RABRE RS E QXY EHERE.
SRR 7K 1 E 5 RIS MIE a2 E B A A
cosf 1k HERE , HE S cosf =1 B Xf B I B T
SKAER RN A i R RE R ME. SR(E2)
B, B¥FM R kR REKER 33.5mN/m, £
A A B R FRE S 32. 1mN/m,
2.3 MS # FA XM MR R E K S KRR

x 1 AAFBEHR N REK S1E. Mn.BIES
WL ARBK MR EHE ST 0. 7mN/m, A FA
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Fig. 1 Effect of fulvous acid(FA) on activity of
mixed surfactants(MS)

Surface tension of solution

VR E 7K 71 (mN/m)
40 45

W
<

35 50

T

55

—
(=

© 3£ Cabbage
® 1t Peanut

o9
s N o0

. Al 1 (cosO)
e e o e
SN O N

Contact angle of solution with leaf
=)
o

. ] ]
—_
S o

B2 BRMEEHRGERREKS
Fig. 2 The critical surface tension of cabbage
and peanut leaf

PG REHK ST EHLEEKTRET 1.6mN/ms MS
MRS T WA RE RS, HEMRES
33.2mN/m, B& F A EH A MG R RE KN E
FA 5 MS &4 MR A B ME AN, BRE
3K S1 &K 32.3mN/m, & F AR B ilE R RE
A, 54N F s R RE K EES

#£1 MSH FA XBEEZREKIHEE
Table 1 Effect of MS and FA on the tension

of spraying solution

A3 FH 7K H (mN/m)
Treatment Surface tension

CKO 72.1

CK1 72.8

MS 33.2

FA 70.5
MS + FA 32.3

1 (Note) : CKO—M53187K Distilled water; CK1—#% B.Mn ¥ B,
Mn solution; MS—®§E 415 M/ F B.Mn ¥ # Mixed surfactant and
B, Mn solution; FA—§ 2% B2 #1 B.Mn ¥ #& Fulvous acid and B, Mn
solution; MS+ FA—WBEE & & HEH . BB BRI B.Mn ¥ Mixed sur-
factant, fulvous acid and B, Mn solution, “F[F] Same as follows.

2.4 MSHMFAXAXMEEHFH. EREEK
o]

R2EH, EAXBELIES, MS fl FA L
Kt h B & &L CKl 43 43 HI3¥ hn 19.9%.
6.9% ,Mn 73 B38H0 14.4% .7.9% , 7 B F, RH
MS 5 FA %t B.Mn F T BB A B AR HE .
MS fil FA L HEERFHBER, MS+FALHEEF
Kot R o B A B T B i A 3 4 5 3
8.7%.21.9% , 2R B¥ MS 5 FAZSHBRE

F2 MSH FAXARRIEEM M GER KRG
Table 2 Effects of MS and FA on the uptake of B and Mn by leaves of cabbage and peanut

B AR A AW HRAE R
AL Nutrients concentration of cabbage Nutrients concentration of ut
Treatments 28! pean
B (%) % Mn (%) B Wim(%) & Mn ¥m(%)
(mg/kg) Increment (mglkg) Increment (mg/kg) Increment (mg/kg)  Increment
CKO 38.8d — 65.2d — 52.6d — 44.6d —
CK1 67.0 ¢ 72.7 105.3 ¢ 61.5 78.4c 49.0 87.1c 95.3
MS 80.3b 107.0 120.5 ab 84.8 89.6b 70.3 102.6b 130.0
FA 71.6 b 84.5 113.6 b 74.2 83.2bc 58.2 93.2b 109.0
MS+FA 87.3a 125.0 125.4 a 92.3 97.5a 85.4 115.8a 159.6




284 HUEFREEN ¥R 10%

T HEEM R X B BRI, EXT Mn FIRICS MS 4
WEHBER., ZELEBMBAES, MS LBEE
M HF B.Mn S8 CK1 AR B3 H R 14.3% |
17.8% , R B3, £ MS 3+ 4 1 iRy
FY BRHER; FALHE BHRIES CK1 4b#
ERARE Mn SEBIBEMT7.0% . 27 8%, kA
H B B RR IR AL R . MS #l FA BE AW E A M
BMn EBE T ERMERALE BEXREBE, U
BIMS 5 FAZS#®RE TALEM A X B.Mn IR
W, BEERBME SRR,

3 it

3.1 IERREKASHEFRS B

(B Asilin R R 7K ) LA R i FOX #l Zisman
R, WIRTEE SR E E A 0 hFR, ]
RpyFER S BN EERAER TR AD , Bk
R 572 18T 5K 7 (B AR, Y P S B AS ) °F 7 [ 4
REMERAEE. EY e ReEa . Rk
KA SAHmEURMN R EWEERRER, ZAN
AR F s Rk A SUE K, B A
HE#HITHRMEERTERMYREK . B%
M RERREE, - RERELD, K F i AR E K SE
BIFARAERM F, B, 2506 W8 il Y 7E 0 T SE 2V
HEM AT FEFERARAEEESNERT
HHER
3.2 HERMSFEREOAEANEERA

PR E R R LA R EE MR DA R R EEER S
—SHNYZEFEE SRR, B B R AR
T T MR AR T M I, DR, BT P R T P R —
MERB I A BB, R YRR N R
RRESERREMERN—FEREWREY.
XS HRRHE R P B 5 E KPR KL, 7T
AR S E A P&, ez BRI R (B K Ak
Y HER RGEVUKEBETF . S4P%. 1,
HEREZOMNERAGES LR —sib 5 Wr=4 M
HAEA™ ., HERTEEIXMHEERSER
FHNERE S, B HREESE, KRB LHER
HEMREZN, BBEARRNRE KBEEHAEN
B, BAh, BB R SR A R TR
MRAREEENF SDS 2+ FEAHB R E T
WRBE 3 SDS Rt Sk 3 B L BT A PR AR, R, R
BEBEREK A SRR E RS —ERE
MTREY, #ERSREREENZENESHR
R, FREREEENGONARRAERER

HE Lo
3.3 ESHEAIXERMELEM. EREIK
VR G 9 I AR TET A E R LU, T DARR R R
T3k 77 , (e R M 5 - T RV B SR T 5K A
RIEE R AT AT AR A vt RS, RA R AE
Pt it R TE K BOFE Y . R R
2% S E AR cosd AR, TR 8B4
FeP4r, A A 6 2/, i T B A T
YRR B, 3¢ 3% 4 i R O B B AR AR
BB B R A R T K D AR, KR
B SERTREBREZNESY, F—EBREH
BN HE VR RS L SR R A O A R AR
FM S RIS MR A S R I U1 B R ORE,
(W HE VB P R T 9 7 i — 20 R, L E & B 1R
I S 2R T 7 7 BT, B 5 T 2 [B] B 2 A A
%, BB A RESE TR, 7T LU R
o 535, FBERREAR T 3 1 % 14 570 i s 7 AR AR
B A AT BEE R S —BUR T R S 0
AbFHRUARTS , B M8 HE W PO 2R T 7K 0 A & B BRI
TR R TT4R R , AT - AR B MR B R I 5K 7
PRIE T W HEVBAE M TET A TR, 38 0 T 3 43R MR AR
Ho
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