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Effects of super absorbent polymers’ dosages on soil nutrient and quality
of flue-cured tobacco in Western Henan arid region

MEI Ya-nan',ZHAO Shi-min*,ZHAO Ming-qin'* ,KONG De-hui®,SHI Long-fei’
(1. College of Tobacco Science, Henan Agricultural University, National Tobacco Cultivation & Physiology & Biochemistry
Research Center, Zhengzhou, Henan 450002, China; 2. Luoyang Tobacco Company, Luoyang, Henan 471000, China)

Abstract: In order to improve water shortage of tobacco field and unstable yield and quality of tobacco in the
arid land of west Henan Province, four treatments of super absorbent polymers (SAPs) in the field experiments
were carried out in Luoyang tobacco growing area. T1 ( CK) represented local conventional cultivation measures
without SAP, T2 represented 15 kg « hm™ of SAPs, T3 represented 30 kg + hm™ of SAPs and T4 represented 45
kg + hm™of SAPs. The influence of super absorbent polymers on soil moisture and nutrient, the growth of tobacco,
chemical property and economic characters of flue-cured tobacco were studied. Results indicated that the T4 and T3
can improve the soil moisture content, alkali-hydrolyzable nitrogen content, available phosphorus content, available
potassium content and organic matter content in each stage of the whole tobacco growing period than CK; Applica-
tion the SAP can significantly increase the content of total sugar, reducing sugar, potassium, carotenoid
catabolites, the products of browning reaction and neophytadiene of tobacco, decrease the nicotine, chlorine, aro-
matic amino acid and cembratriendiol catabolites content. The ratio of sugar to nicotine and the ratio of potassium to
chlorine had increased. The neutral aroma components of tobacco was coordinated, which improves the quality of to-
bacco leaves. The tobacco yield from T4 and T3 treatments had significantly increased by 12.79% and 10.25% com-
pared with CK, respectively. The production value of tobacco from T4, T3 and T2 treatments had significantly in-
creased by 15.07%, 15.25% and 4.51%. Under the condition of 30 kg - hm™> SAPs, not only available soil nutri-
ents improved, but also the chemical components and economic benefit of flue-cured tobacco improved.

Keywords: super absorbent polymers dosages; soil nutrients; quality of flue-cured tobacco leaf; Western

Henan arid region
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T 13.13 g - kg HUCA T i 61.55 mg - kg
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Table 1 The soil moisture content of different treatments/%
Qb3 AT TR IS A< 10 [54] T5 144 e8] R Rilk
Treatment  Before the transplant Resettling stage ~ Vigorous growing stage  Round top stage Mature stage Cutters harvest periods
CK 15.86 20.90c 20.44h 20.24b 22.27¢ 22.08b
T2 15.87 22.36b 20.95b 20.37b 23.05¢ 22.82ab
T3 15.85 23.29b 22.08a 21.44a 24.08b 23.77a
T4 15.87 24.33a 23.23a 22.83a 25.41a 24.33a
1 [P R ING FREFR R AR R A B 22 55k 25 K7 (P<0.05) , R A,
Note: Different lowercase letter in same column indicate significant differences( P<0.05). The same as below.
F2 AELENTERBERESE
Table 2 The soil alkali-hydrolyzable nitrogen content of different treatments/ ( mg * kgil )
pren, HR B K I WA i Rl
Treatment  Before the transplant Resettling stage ~ Vigorous growing stage  Round top stage Mature stage Cautters harvest periods
CK 61.56 68.77¢c 86.09¢ 69.85b 63.49 55.43b
T2 61.55 73.52¢ 90.65¢ 71.54ab 64.80 56.39b
T3 61.58 78.10b 95.86b 74.54a 66.32 58.94a
T4 61.56 79.52a 98.86a 76.06a 67.75 59.49a
F3 AELEMNTEFERLBESE
Table 3 The soil available phosphorus content of different treatments/ ( mg + kg™")
pieL L2 Z3A) TRR S FER A I53 T5 4 LA BRIk
Treatment  Before the transplant Resettling stage  Vigorous growing stage  Round top stage Mature stage Cautters harvest periods
CK 8.43 8.57c 8.08¢c 7.85¢ 7.63c 7.47b
T2 8.45 8.76b 8.47c 8.0lc 7.86¢ 7.50a
T3 8.45 9.00a 8.77h 8.48h 8.16b 7.66a
T4 8.44 9.13a 8.91a 8.71a 8.49a 8.19a
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Table 4 The soil available potassium content of different treatments/ (mg « kg™")

i FERT IR LIRS IR Ty 44 I AR SR
Treatment  Before the transplant Resettling stage  Vigorous growing stage  Round top stage Mature stage Cautters harvest periods
CK 158.13 206.34d 224.38d 229.73d 184.44¢ 189.78b
T2 158.13 211.11¢ 231.74¢ 242.46¢ 189.75bc 192.13b
T3 158.13 213.73b 238.02b 241.89b 194.46b 203.44ab
T4 158.13 217.86a 243.04a 248.51a 196.81a 205.70a
x5 TRLENTEANREE
Table 5 The soil organic matter content of different treatments/ (g « kg™")
i FERT PRI LIRS IR T34 ) AR SR
Treatment  Before the transplant Resettling stage ~ Vigorous growing stage  Round top stage Mature stage Cautters harvest periods
CK 13.15 14.36b 16.52b 15.45b 14.43¢ 20.70d
T2 13.13 15.03b 18.88b 17.61b 16.84c 21.36¢
T3 13.14 16.79a 19.52b 18.87b 17.94b 22.15b
T4 13.17 17.19a 20.47a 19.09a 18.37a 22.83a
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Table 6 The agronomic characters of tobacco content of

different treatments ( vigorously growing stage )

) . R A
b Z3 Z[H .
Maximal leaf
Treatment  Plant height/cm Stem girth/cm
area/cm’?
CK 110.00b 9.43b 1390.35b
T2 110.13b 10.00a 1396.66b
T3 113.33a 10.06a 1496.64a
T4 114.20a 10.02a 1531.15a
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Table 7 The economic characteristics of flue-cured tobacco of different treatments

T : - ZE AR LA
i - i st Rt of g
Treatment Yield/ (kg + hm™?) Output value/(yuan - hm™)  Average price/ (yuan - kg™") erade leavesg/%
CK 2517.30¢ 64870.80¢ 25.77b 33.84b
T2 2622.75¢ 67798.05b 25.85b 35.73b
T3 2775.20b 74763.05a 26.94a 41.08a
T4 2839.35a 74646.45a 26.29ab 38.42ab
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Table 8 The chemical composition content of flue-cured tobacco of different treatments

. Ny RO L - .
2y Y ST P
B g R ar " % Ratioof ML BRI
Kb 3 Total ) Total L . . . Ratio of total Ratio of
Treatment sugar Reducing nitrogen Nicotine Potassium Chlorine reducing nitrogento potassium
atmel s R S o S 58
/% sugar/ % /% /% /% /% :s'uga% nicotine to chlorine
tonicotine
CK 28.58b 20.99¢ 1.75 1.74a 1.17¢ 0.41a 16.41b 1.00 2.84c
T2 29.45b 21.49bc 1.74 1.75b 1.27¢ 0.39ab 16.84b 0.99 3.23¢
T3 30.22ab 22.67ab 1.71 1.66¢ 1.32b 0.38b 18.24a 1.03 3.46b
T4 30.34a 23.90a 1.71 1.56¢ 1.36a 0.38b 19.43a 1.09 3.56a
%9 FEARIEIESEHEAS
Table 9 The neutral aroma constituents content of flue-cured tobacco of different treatments/ (g + g”")
) . B o A AN ¥ o2 = o B .
W g bk 0 PDCRURRR o RMRTER FREAL0 Bt it
- . . Aromatic Cembratriendiol The products of . -
Ireatment  Carotenoid catabolites . . . . . Neophytadiene Total
amino acids catabolites browning reaction
CK 59.51d 7.00a 22.62a 15.97b 638.56h 743.66b
T2 61.42¢ 7.00ab 22.60a 16.03b 642.65b 749.71b
T3 63.90b 6.90b 22.43b 16.20a 650.73a 760.17a
T4 64.97a 6.73b 22.30b 16.25a 652.77a 763.02a
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Table 10  Correlation analysis between chemical components and soil nutrient of flue-cured tobacco
b o R (R LA AL
Index oil alkal.l-hydrulyzable Soil rapidly-available  Soil rapldlytax'allable Soil organic matter
nitrogen phosphorus potassium
S Total sugar 0.98"* 0.95* 0.98"* 1.00" *
BJFHE Reducing sugar 0.97"* 0.99** 0.90 " 0.93"
A Total nitrogen -0.97"" -0.94" -0.91" -0.95"
JHTH Nicotine -0.90" -0.95* -0.78 -0.82
Al Potassium 0.98" " 0.96 " 1.00" * 1.00* "
4 Chlorine -0.94" -0.89 " -0.98" " -0.98" "
I . Ratio of reducing sugar to nicotine 0.97** 0.99 * * 0.89* 0.92*
B L Ratio of total nitrogen to nicotine 0.85 0.92* 0.73 0.77
G L Ratio of potassium to chlorine 0.98" " 0.95" 1.00" * 1.00" "
HKAEAE N £ Carotenoid catabolites 1.00** 099" * 097" 0.99**
WA RIEZE Aromatic amino acids -0.88" -0.94* -0.78 -0.82
KVFGHIBEZE Cembratriendiol catabolites -0.95" -0.98" " -0.85 090"
ALY The products of browning reaction 0.99"* 0.98" " 092" 0.96 "
i — 4% Neophytadiene 1.00" " 0.98* " 0.94* 0.97*"
A Total aroma 1.00" " 0.98" " 0.95" 0.98"*

Hew % 2 0.01 AKFBAAHDE, + 2y 0.05 AT MK,
Note; * * stands for P<0.01, * stands for P<0.05.
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