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W OE: SRAMEEAEING )5 G MRS S (A WIS, 538 A 22 AR\ B 2 7= (R R A 5 (T B A T [RT et 2R A7 S A% 3K
W WA, DFFORBE AT AR 5 SRS R, IR . DHEas REH . OS5 AMESALMmE S B KM,

A S 5 TR S IR AL B A B  10.9% FI1 12.1%, KERTHIER 5.4% 1 3.7%, PIRMGIEALIIAREAR T . /NS, BflES
I T A Ak PR SR A S AR o 3 B I 28.8% 1 31.6%, 1 7405 B AL FHE 44 S50 ] e P 2 P A i R R A R A 43 4 i 7.2%
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BIHETF 56.5% F1 45.8%, BREEPFERERDHHLRE 56.3% 1 50.0%, AR EREIRIER 62.1% M 47.0%. HHIFSELLE
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Effects of Sugar Alcohol Chelated Calcium Fertilizer on Yield, Quality and Nutrient Uptake

of Potato
*
LI Yupeng, YANG Guang, LI Fei, BAI Liyong, HUANG Mingli, LIU Kezhong, YAN Dongyun
(College of Environmental Science and Engineering, Qingdao University, Qingdao, Shandong 266071, China)

Abstract: In this paper, sugar alcohol chelated calcium (SACC) was synthesized by the method of heating in constant
temperature water bath, and then conducted a field spraying experiment with our SACC and SACC by Brandt Company of USA
(marketed SACC) to study their effects on the yield and quality of potatoes, and the absorption, migration and transformation of
calcium. The results showed that compared with no application of calcium fertilizer (spraying equal amount of clear water), our
and marketed SACCs increased potato yield by 10.9% and 12.1% respectively; increased the rate of big potatoes by 5.4% and
3.7% respectively, indicating SACC reduced the proportion of medium and small potatoes; decreased nitrate nitrogen contents in
potato tubers by 28.8% and 31.6% respectively. Our SACC increased soluble protein content and nitrogen accumulation in
potatoes by 7.2% and 20.9% respectively, while marketed SACC decreased them both by 3.2%. Besides, both our and marketed
SACCs increased calcium contents in potato organs, at harvest, calcium contents were increased by 8.0% and 9.0% in roots,
10.1% and 6.8% in stems, 1.8% and 6.8% in leaves, 26.7% and 20.0% in tubers, respectively. In addition, both our and marketed
SACCs increased calcium accumulation in potato organs and whole plant, both increased by 20.0% in roots, 97.1% and 55.7% in
stems, 56.5% and 45.8% in leaves, 56.3% and 50.0% in tubers, 62.1% and 47.0% in whole plants. Calcium accumulations in
various organs and whole plant treated by our SACC were all significantly higher than those treated with marketed one. In

conclusion, both SACCs can promote potato yield, but ours were more conductive to the absorption and migration of calcium than
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Table | Basic physiochemical properties of tested soil

pH  HHLE WA A S SRS
(g/kg)  (mg/kg) (mg/kg) (mg/kg) (mg/kg)
596 1023 140 7.77 35.84 1631.5
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Table 2 Yields and agronomic traits of potatoes under different treatments

AbFR PiE(Vhm?)  ARRZSER A E R (g)

FLBR T HE (g)

KEH (%) P 2R (%) TN (%) T i R (%)

Tl 51.77+035b 4.25+023a 153.64+435a

T2 58.01+1.11a 4.89+0.16a

626.60£4.21b 62.50+2.41la 20.14+321a

160.02+1.79a 702.19+13.43a 64.81 £+2.88a

1736 £2.81a 72.69+794a

12.75+2.80b 1530+2.35a 72.79+4.58a

T3 57.43+329a 4.78+0.27a 160.87+10.07a 695.10+39.77a 65.86+9.03a 16.78+4.52ab 17.36+3.23a 73.96+£8.09a

TE: P REFIEHE/NG FRA R LR AL IR 25 5735 P<0.05% W.EKF, TR

22 AELENDREBFREMARABHETTSR

LS {:0pA

Jiti 805 I R A 8 h A% S A L T NS
REAHEL, F 85 AT 5 i B 55 A AL BREA BB I 35 AR A
Ah, ML 28.8% Ml 31.6%; nIEMER & &
AR B 5 A H S AN B AT i v R S T
7.2%, TIEFEIEAL B 3.2%, R AT AT
BRI | BRI RE MBS BAE TS, il

frift— 2L B

Jiti FH AT A T fi 3 Eh % S AN A W L BSR40
W SAHEESACAR L, F RS A AL B B A B =k 4
RALZ I 20.9%, T 845 AL AL 2 B B4 B 2R
TR IEAR 3.2%, [ il 45 A0 b FHASCRAR T i B 45 A 5
SRS REAH L, 1 6 AR T A A Ak P T 4% S
EWRR BRI 39.4%. 38.1%, IR B
I3RS 31.6%. 28.6%.

R3 TRLEMNDGRERERRREAHHERZSNZMW

Table 3 Tuber qualities and N, P, K accumulation of potatoes under different treatments

Qb2 IR a i SRS H AT PE R T N ZH R P EH R K ZHEa
(mg/g, FW) (ng/g, FW) (mg/g, FW) (g/kR) (g/tk) (g/th)

Tl 1.17+0.09 a 15831 +4.76 a 7.20 £0.03 a 1.87+0.33 a 0.206 = 0.02 b 0.802+0.11a

T2 136+ 0.07 a 108.29+4.29 b 6.97+0.32a 1.81+0.27a 0.271+0.04a 1.077+0.16 a

T3 1.18+0.13 a 112.69 £4.29 b 7.72£0.30a 226+021a 0.265 = 0.10 ab 1.118+0.43 a

25.4%, HP HGIFALAA B ER . 25 of, B2E
TR B E A 182%. 83.0%. 50.7% i
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ERE /I € )
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Table 4 Dry matter accumulation of potatoes under different treatments

WE Qb B R RE(d)
34 53 68 80

Ui Tl 0.50+0.11a 1.28+0.08 a 1.06+0.15 a 0.99+0.36a
T2 037+0.11a 1.24+0.09 a 1.36+0.08 a 1.13£0.10 a
T3 0.68+0.15a 1.38+026a 1.34+036a 117023 a

E Tl 133+£031a 591+0.56a 1034+ 1.80a 7.48+£2.05b
T2 217+0.52a 7.07+£0.79 a 1259+ 147 a 10.79£2.36 b
T3 2.48+0.85a 841+1.13a 14.89+3.13a 13.69+2.10 a

- Tl 4.06 +0.60 a 9.55+0.83 b 2091+123a 1620 +3.98 a
T2 5.02+1.80a 12.15 £ 1.50 ab 2428+3.19a 21.82+223a
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T2 7.56+2.39a 4132+6.79a 97.11+6.95a 168.04 + 11.80 a
T3 1034+225a 4592 +3.89a 117.40 + 11.03 a 173.65 + 48.90 a
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Fig. 1 Dynamic changes of calcium contents in different organs of potatoes under different treatments
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Fig.2 Calcium accumulation in various organs and whole plants of potatoes under different treatments
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Table 5 Correlation of tuber yield, dry matter accumulation and nutrient elements

P TY R E R PR R AR PR PR R
g 1
TH i R 0.816" 1
PR R 0.557 0.740" 1
AR 0.326 0.381 0.340 1
BT R 0.691 0.874" 0.842" 0.321 1
BIAH B 0.667 0.843" 0.823 0.487 0.980™ 1

W R SEPEIRF] P<0.05 KT, R A MR E] P<0.01 B E K,
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