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Abstract: [ Objective] The aims of this study are to clarify the characteristics and influence of soil water
content, soil porosity, soil nutrients and the flue-cured tobacco quality in the condition of different dosage of
water retaining agent (Potassium polycalcium), to apply the important supply to relieve drought and enhance
the quality of the tobacco. [ Methods] The random-groups design and the condition of different dosages of
water retention agent were adopted to measure the indices of soil water content, soil nutrients and tobacco
quality. [ Results] As the dosages of water retention agent increased, the soil pH value changed from 7.4 to
7.7, total porosity, capillary porosity, soil saturated water content, field capacity, capillary water content
first increased then decreased, when the dosage of water retaining agent reached to 150 kg/hm?, the value of
soil bulk density reached to the lowest value. However, the values of total porosity,capillary porosity, soil
saturated water content and capillary porosity reached to the highest values. The value of CEC showed
fluctuated changes. With the increased of the dosages of water retention agent, the soil organic carbon, soil
total potassium, available potassium first increased then decreased. However, the total nitrogen, total
phosphorus, alkali-hydrolyzed nitrogen and available phosphorus showed the increasing trends. But the bulk
density first decreased then increased. The chlorine and total nitrogen of the tobacco leaves showed the trends
of the upper leaves<Zthe middle leaves<Tthe lower leaves, and as the concentrations of the water retention
agent increased, the content of the chlorine of the tobacco leaves showed the fluctuating change . The
potassium of middle and upper leaves of the tobacco leaves were higher than that of the lower leaves. And it
increased as the concentrations of the water retention agent increased. The content of nicotine changed as the
order: the upper leaves™>the middle leaves™>the lower leaves, and there existed the weak correlation between
nicotine and the concentration of the water retention agents. The reducing sugar and total sugar showed the
similar change trends. The ratio of potassium and chlorine changed as the order: the upper leaves > the
middle leaves the lower leaves, and showed the fluctuating change trends as the concentration of water
retention agent increased. However, the ratio of nicotine and total nitrogen and the ratio of sugar and alkaline
showed the order: the upper leaves<Zthe middle leaves<Tthe lower leaves, and the two ratios increased as the
concentration of water retention agents increased. Meanwhile, there existed the significant positive
correlation between the soil total nitrogen and the chlorine contents, the potassium of the upper leaves, the
reducing sugar (p <0.05). Also there existed the significant positive correlation between the soil organic
carbon and the chlorine contents, the reducing sugar, the potassium of the upper leaves, the nicotine of the
lower leaves (»p<C0.05). [Conclusion] Above all, the dosage of 150 kg/hm?is considered as the best dosage to
soil amelioration in southwest China. Also this study can supply the basis and data supports to the anti-
drought ability and enhance the flue-cured tobacco quality.

Keywords: water retention agent; soil water content; soil nutrients; the indices of flue-cured tobacco quality;

correlations

MEAE AR ERZTAE Y 2 — F R RALETER &5 T FBUK IR 500 5 58 Y R R, 4 S U 7

f i T HA AR A . B A AR P R 200 2
T3t RS E G ECEAR 9 000 {278, 4T, 3 A
A ) UASAL AR 2946 77 1) e Ji& o AH T 52 S B i
T REARFIBT i T B B H 43 IR . B B AR A
FEME DX i A7 — 7 T AR T B AR A b 0% 0k A7 1 - AR

AR T B o 7K o0 Je R e A A b AN A /0 B 3 85 I
T FL A K O A RO R AR K SERE S . T R
T0 N M BR 2 S A — e 5T 2 1 A A S R 1 R S IR
AR A A S T TR KR 2 5 1 1 5 X, K B IR Y [BE
Z H L AR R AR BT L KO R B R



55 W

JEL A AR AR i P %) VU g 5 £ R K A3 RS SR R S - B 5

w1
al

TKERAEAR AR - RAF I bl

LR 7K 57 (water retaining agent) &—Ff {1 & 70 T =4k
R 55 ) B R k53 7K ik AT 200 ) 7 AL T RE R K A L
BT LA I 5] A ISR B i LA A% LA R YK
HAT @A m WO AR K 5 TIBE o PRI it vl
R AR P K AR B K
Ul AR b A5 DR KRI B WK Ty e K R 13~ 14
kg/cm® , AR AR R AWK ) — & 17~18 kg/em® s 7E
IR ARG AT LATE AR R ] DR i % 7K 3k i
FHY T AR R PRAE T — AR K S A R T 4 e
A AR PR s K 43 AR BL Y [ P S 0F
HREARZ KA LN L ML DR EHERIEY
A R CA B s AR GR K R R
TR IR A 22 . AW 9830 2o ok 28 4 0 1 3 1 -
SR A3 ARBE  HE T ok 3% S A5 M K 5% o iR B0 DA T 4
o A I 7 R B

AL T P4 Bl SR AR N B i S AR B 2 4
VD VLA T 23 A 55 AR5 ) 32 DX 2 5 1 B ) R A
GEME A K B IR  B 2 0 K A R OF S
ORI, HSARMX L@EEE R EAL, )2
L B ORKBE T 25, N 22 24 b e K 2 B AR K
BB /0 v s A 22 B AR e, ™ S R O A A 7
BRI B L M DA AR 7 T
Sl B RR G T P A R PR A R B T A 5
0 0 B R A S b ISR B AR - St DR K R
Xof S Ttk 2R B R B 2 0 L AR AR AR v L R
TAME KRG W BARRE. BAE N R T
FA DX A L 3K o3 R = B o 7 G B R R A 7 i
RS H R Hr

1 HREFREFARTIE

1.1 XN

56 Hh AT PU )1 4 R L SR R VR NS AR
/NS (26°34'30"N,102°22"17"E) , #i kb = 55 &5 J 74
6L S 52 T BT A TRV AR5 L 1% X
Sl ) T I r ARG P 2 KA X, 2 AR X T
706 R S5 A e 7 T LM R R R R X b
AL Sy AR H R Rl o A 22 K Tl
v AR, Z AR AR 16.2 °CL>10 C R
95249 °C, EFEI 268 d.4F H FRIHE] 2 288.6 h,4EH7E
BN 2 002.7 mm, AR KBS 1 111.6 mm, F % 6—
10 AREm a5 FFEW E 95% 247, 2 0 W, B W I
AN AR E R R E, KX
B, LR R 40 eom Ay, XA
W RKE R 24.7%

1.2 i BRI

TR0 X IR 4 5 T B AR 4 e - IR R K )
Jp BN RA AL (K-PAM ) I TAE o i ¥k 1k T4
BN RIS 0.18~2.25 mm, KA EL 300~500, A%
B3t 5 AR 5 b B AR K R 439 0 ke/hm? . 30
kg/hm*,90 kg/hm®,150 kg/hm*,210 kg/hm*., X FF#
PLIXLHBETT A E A 3 U IR B/ N ALK A 4 mX
5 m, PAM 37K 551 438 50 15 31 it FH 66 B — Uk kit A
K-PAME K S /NK 40 4 i e 12 10 T REA
PAY N5, T4 A A [ I 7 A AR A L e
IKF L ERE B RS R 20 em X 20 em X 20 cm, A
EMEIE 4 H 26 B, MEAEERETETT 35d
Ji - B AR B D) S . HL A B i 5 K A 4 it
MR FETF R 5 R 4+ HERE S . TEAS /N IXCR
F S BUZR s BEMLR 4 5 0 A SRR 05 1 1 Bl R 4R
F 2 020 em JFUR 58, S5k A 0 FAE 4 5% AR 55 4%
Y ARESIVER 1AL ERE & AN /NIXCREE 3 A+
FEdh . FIREE M+ HERE S [ AR T A 8 5 0, PR A
FMEAPHT H R AT, H A E
Tk HE R KR BE R KR BEILRE EE
AL IR RE AN B AL B R R B T, g K R
FAMEF 25, 58 pH SR A A7 3F 3 00 &2 L BH S 7 28 4
1 (CEC) 2R HH & T 85 38 4 1 5 5 = 1A ML 7 2
SE R B R A YR B R AN I AE I L, H e A A
R P A Shl e A 48R A R AL A
il —AF B PT L I 5 AR A A Al — ok
AT 6 BE T 5 g 2SR A I
A A R B0 R AN IR B A 6 B T L € 5
R R £ BRBEIZ AR — JOB G BE IR 52
1.3 WEMHESNRESEHCZERENE

AH 3 B 5 b R 87 i A B ) 4
H26 H, EEEREPERTT 35 d . BRRH
() G A . PR A SR B IR e R R
FROE o BR AR BRI B R AR A BT 4 C
VKFEVS IRAR AT, F7 S5 e W ) F T 4 o b ot CHE
TR FH A8 AR I, EZER ] MPA B3R 20408
AL (Bruker, 748 [E) FlBe £ 3 21 4 15000 A5 780 %65 4 nf
R 1 SO L JEORE | R SRR R AT AT
IF 315 RGBS EE L UL L R A RO / AR L B e
FLAR AR
1.4 HBELESSH

R Ge 14301328 ] SPSS 20.0 #4F b 54T, SR
Turkey a5 vk #4777 22 50 A, AH XM 53 i K H Person
L, 22 Origin 9.0 1 Excel %44,



56 S ol T S 1

o531 %

2 GRESH

21 ARARKFIEAEZFGHTLEpHERTET
45 4E

Tk FI GG . 3% pH HAELIE BN 7.4 ~

7.7 BEE DR K it A A I, 558 pH(E B W RS

(D, BRIV NG - e 25 5 S 8 el /N s 1

7.8

b
77 F b b
7.6 F 77 ér 7—?
i57.5 -
o

a
a

74

73

7.2
0 30 90 150 210

PR BF i F &/ (kg * hm™)

KIS, ARG E B/ T 150 kg/hm® i, i #&
PROK TR0 it P 2 4 18, 38 2 % /S 24 AR UK R
it B KT 150 kg/hm?® I, 4 86 25 5 7k 3] e (R (L B
AR A B Ak S 0, AR A B Tk . fROK
FUE P 150 kg/hm?® IR 7 A4 -+ 1 78 5 -5 A Ak
R - S A ) A7 A 3 25 5 (p <<0..05) . fRIK Y

W AR T LA R GE .
% %

132+ a
_1.30 %y .

2 a

0 30 90 150 210

fRK B i FA B/ (kg * hm™)

g 1.28
%7

J1.26

—_
N
N
T T T T T T T

E1 FAREFRKFEAEZRGTLE pH ERBTELTLHFE

Fig. 1 Characteristics of soil pH value and bulk density in the condition of different dosages of water retaining agent

2.2 ARERAKFIRET LUK R Rk 5 451E

Wit 2 A K 390 it P 2 A 388 s B8 B AL B R B A
FL BT 2 B AE AL A8 A B (I 2) 5 2 R K 3R i
/T 150 kg/hm® B, B & OR K 500 it FH 2t 1 484 s 4
e AL It R RN A L I A s A, X OROK R
Jiti 8k 150 keg/hm® B, 4 58 5L B B2 A0 6 & FL B
FE IR B e K AE . H AR /K it &= & 150 kg/hm”
10 = e U W R B W TR o 3 G R N e S W
FEAFAE 35 25 5 (p<C0.05) , 1117 24 44 7K 3 it FH 4 =90
kg/hm? i}, T HEEAFFLIRE 50 BRALBE AN 30 kg/hm” &
KGR it P 45 1 T Y B A LB R 2 (R A A 3 2
(p<<0.05), Fifi & P2 7K 5 it FH 2 3% hn %) 210 kg/hm®
BF, S FLBRE M EEILBRE R A FRIL. 3RS
LR B AE AN ) ) £ K 0 it o 5 1 T 1 22 5 ok i
2 2 KO

TEAR K ) i << 150 kg/hm?® I, + 5 i A 5

O 2HmE
20 - EEILEE
B FEELEE
64 |
X
~ 48 |
1
% 32 |
P
16 |
0 - i - ]
0 30 90 150 210
£ K Bt FH B/ (kg » hm™)

JK B A K R X B DR KR i A % 1 T £ 4
I B S O K R it A R #) 210 ke/hm” B, + 4 4f
MK MBS FKEA TR, B 408K 50 A
oM 150 kg/hm” i 4R RT & K B M B AT & K
5 H Al LA Ak K 7R i FH A - AR A K
MEE S KEZEAAAEDEZER (p<<0.05), LIEW
Ik AT B K B AEAS [ ) £ K 590 e PR 2 45 1 R R AE A
BEES . MK <150 kg/hm” i}, + 1
FEF [0 4 7K 2k B 2 P 7K 390 it P k1% 384 o, 76 R K 5 e
FHEEIRF] 150 kg/hm® i), + 55 H [A] 5 7K 5 3k 31 5 K
H. B PG H A 3] 210 kg/hm” B, £ 46 H
Jia) R K 2 BT A T B A . LR A K 50 it R 150
kg/hm® 44T 1) 4 HE I [E] 5 7K 5 H b 4 38 () £ 7
25 (p<0.05), 4 A1 47K o 76 A A PRk )
Jiti FH A5 1 AR AR T 5 00 R K R R R A K
e it 5 A K R it 170 25 s A — B

O #fEKeE TR ST 6=
60 - B BEENKE m EIF%%%‘*%
£l
1 a
45 ::: :'E b
N 1 ]
mﬁm - -]
% - ]2
i a7
15+ a EE a
o LE 5 - ]
0 30 90 150 210
£ KB M FH &/ (kg » hm™)

B2 FAEFRKFERET LEABEENSKERHE

Fig. 2 Characteristics of soil porosity and soil water contents in the condition of different dosages of water retaining agent
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Fig. 5 Characteristics of chemical quality of tobacco leaves in the condition of different dosages of water retaining agent
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