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Table 1 Soil conditions of experimental point

RN G e

+ 38 4 1F Soil conditions

Test site Soil type HHLB/ (g/ke) WA/ (mg/kg)  HAHE/(mg/kg)  HEAH/(mg/kg)
Organic matter Available N Available P Available K
AT Wuzhu M+ Black soil 16. 8 134.5 13.4 188.5
=J§ Sanyuan # 4+ Loessal soil 12. 6 76.3 16.7 177.5
*2 BERBISREH
Table 2 Meteorological conditions of experimental point
] K% &1 Meteorological conditions
[ M /m
Test site Altitude Ay [ W i/ mm H B4/ h Bl /C
Year Rainfall Sunshine hours Accumulated temp
FLAT Wuzhu 2373 2015 539.5 1 350 2 206. 4
2016 508 1521 2 311.8
=¥ Sanyuan 1820 2015 285 1507 2 689.3
2016 242 1 646 2730.4
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1. I E/NG R R 76 A — 00 UK R 36 U8 22 0] 1 22 5 M (e = 0. 05)  Different lowercase letters above the bars indicate
statistically differences at the 0. 05 significant level between different seeding depths at the same test site;2. FEJE K B x 73R 7R 76 #H 7]
WBRMAET AR K G2 RZEFRE, L "NMFRREF AR E (@=0.05) “ =7 indicates difference at the 0. 05 significant level be-
tween different test points at the same seeding depth and development stage

B1 KEEHEE
Fig. 1 Seedling rate of microtuber

£R3 2015 EREEWIRE

Table 3 Phenological phase of microtuber in 2015 d
(ﬁfw%?l 5 b EAEE  Seeding depth

period Plots 4 cm 5 cm 6 cm 7 cm
HE M Emergence FATHL Wuzhu 39 39 40 40
=44 Sanyuan 36 36 37 37
W EZEE MY Stolon formation  H AT Wuzhu 70 70 70 70
=48 Sanyuan 66 66 66 66
B2 KW Tuber bulking HATEE Wuzhu 79 79 79 79
= JE4H Sanyuan 78 78 78 78

B Maturity FLATHL Wuzhu 154 154 154 154
=54 Sanyuan 144 144 144 144

F4 2016 EIRXEEWREY
Table 4 Phenological phase of microtuber in 2016 d
(ﬁiﬁi ﬁlglﬁﬂﬂ FEFIRE  Seeding depth

period ots 4 cm 5 cm 6 cm 7 cm
H T Emergence HATHL Wuzhu 41 41 42 42
=4 Sanyuan 37 37 38 38
25 U Stolon formation  FLATHL Wuzhu 72 72 72 72
=54 Sanyuan 67 67 67 67
28 K Tuber bulking FATHL Wuzhu 82 82 82 82
=i 41 Sanyuan 79 79 79 79

WK Maturity TATHL Wuzhu 152 152 152 152
Z ¥4 Sanyuan 142 142 142 142
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Fig.2 Plant height and stem diameter of microtuber after seedling 45 days
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Table 5 Aboveground biological yield per potato plant at different growth period in 2015 g
g:rzﬁ;;ﬁ) ﬁg?ﬁi‘ﬂ WEMIERE  Seeding depth
period ; 4 cm 5 cm 6 cm 7 cm
W Seedling T AT Wuzhu 3.62d”" 3.42 ¢* 3.24 b* 2.95a”
=R Sanyuan 2.40 a” 2.67b" 2.59 b~ 2.68 b*
HeZ2 ) i Tuber formation FATH Wuzhu 90.31 d* 88.26 c¢* 83.66 a* 85.38 b”
=4 Sanyuan 62.06 a” 67.58 ¢”* 64.29 b* 68.54 d*
2L 1% K Tuber bulking T AT Wuzhu 192.34 ¢* 186.47 b* 184.36 ab” 182.56 a*
=4 Sanyuan 159. 06a " 159.34 a* 164.34 b* 166.10 b*
JEH L2 Starch accumulation A8 Wuzhu 214.93 a* 222.61 a* 221.24 a* 209.09 a
ZJFH Sanyuan 176.48 a* 182.43 b* 196.19 ¢” 202.46 d
J A Maturity FATHL Wuzhu 173.48 b~ 170.59 ab* 172.50 b~ 163.53 a”
=¥54H Sanyuan 140.67 a* 146.47 b* 140.53 a” 144. 68 ab™*

B R NG TR R A ] — 6 R B R 22 1) 0 25 5 (e = 0. 05) s SR R T8+ 7 3R 7R A6 A [ 3% IR A0 A B AR R 36 0 =2 1) 22
SR TR IRZER AR E (@=0.05),
Note: Different lowercase letters after data indicate the difference at 0. 05 significant level between different seeding depths at the same

test site(a=0.05); “ * ” indicates difference at the 0. 05 significant level between different test points at the same seeding depth and de-

velopment stage;the same below.

R6 E2016 FORBEKRIAREFTHM ERMEN =8

Table 6 Aboveground biological yield per potato plant at different growth period in 2016 g
(fjf;:ﬁ;l?i) ﬁlgl%ﬂﬂ WEFIRE  Seeding depth
period ots 4 cm 5 cm 6 cm 7 cm
T Seedling HATH Wuzhu 3.75 b" 3.58 b* 3.27 a* 3.2l a*
=¥F 44 Sanyuan 2.40 a” 2.67b* 2.58 b* 2.68 b
HeZXH B Tuber formation FATHL Wuzhu 89.45 ¢* 82.82 b* 86.43 ¢” 76.24 a”
=544 Sanyuan 62.06 a” 67.58 ¢* 64.29 b* 68. 54 d*
BeZE 1% K Tuber bulking T4 Wuzhu 196.24 ¢ 187.69 b” 186.34 b” 178.22 a*
ZJF4H Sanyuan 158.37 a* 161.23 ab* 162.87 b* 168. 44 ¢*
FE R BLE M) Starch accumulation FH AT Wuzhu 228.43 b* 211.06 a”* 212.42 a* 217.16 a*
=4 Sanyuan 174.52 a* 180. 65 ab* 189.58 ¢* 187.54 be”
J ] Maturity H AT Wuzhu 179.73 b~ 164.84 a* 167.62 a* 164.34 a*
=¥ Sanyuan 143.54 a” 149.25 b* 145. 66 ab” 146.72 ab*

x7T REZEKRFEERR

Table 7 Potato count from single plant

Ay i 56 H RIS Seeding depth

Year Plots 4 cm 5 cm 6 cm 7 cm

2015 AT Wuzhu 3.53 a 3.56 a 3.60 a 3.64 a
=¥F 44 Sanyuan 3.69 a 3.07 a 3.13 a 3.32a

2016 AT Wuzhu 3.12 a 3.31 a 3.33 a 3.42 a

=¥54H Sanyuan 3.24 a 3.33 a 3.37 a 3.39 a
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Table 8 Potato tuber yield per plant at different growth period in 2015 g
(%r fwﬁ Lirt) %\iﬂl EREE  Seeding depth
period ) 4 cm 5 cm 6 cm 7 cm
P2 i Tuber formation FATH Wuzhu 2.74 b* 2.74 b* 2.43 a* 2,27 a*
=¥54H Sanyuan 3.26 a* 3.53a” 3.62a" 4,33 b*
2% KW Tuber bulking HATH Wuzhu 417.50 d* 400,43 ¢* 390.51 b~ 382.53 a”
=#54H Sanyuan 324.72 ab* 319.22 a* 334.12 ¢* 326.27 b*
TR L Z M Starch accumulation H AL Wuzhu 458.43 b* 457.71 b* 442.58 ab* 430.39 a”
=#{4H Sanyuan 362.27 a* 367.54 ab” 371.67 ab* 374.20 b*
WM Maturity A Wuzhu 462.33 ¢* 461.54 ¢* 446.18 b~ 433.60 a”
=¥F 44 Sanyuan 364.72 a* 369.27 ab” 372.37 ab” 376.80 b~
R9 2016 FELEEKRARNETHEREIFE
Table 9 Potato tuber yield per plant at different growth period in 2016 g
(’j’tri%?] ﬁlﬁ?ﬁi’@ WEMIRE  Seeding depth
period ots 4 cm 5 cm 6 cm 7 cm
HeZ59E i Tuber formation FATHL Wuzhu 2.87 ab 3.36 b 3.10 ab 2.71 a*
=Ji4H Sanyuan 2.83 a 3.05 a 3.42 a 4,40 b*
BeZE 1 KW Tuber bulking AT Wuzhu 422,63 d* 402.43 ¢* 395.61 b* 386.19 a”
=341 Sanyuan 316.17 a* 321.28 ab* 331.23 ¢* 324.47 be*
JEH LB W Starch accumulation AT Wuzhu 460.20 d* 452.31 ¢* 422.66 a* 436.06 b
=¥ 4 Sanyuan 360.67 a” 364.55 ab” 370.42 be”* 376.27 ¢
J Y Maturity HATHE Wuzhu 467.07 d* 453.58 ¢* 426.41 a” 440.80 b*
= J{ 48 Sanyuan 362.38 a* 366.27 ab* 372.32 be* 377.60 c*

2.5 AEEEHNPEDRERZENRRER
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T2 B A . AR A R SR R AR B
PSRy AR B BT B35 25 S R BN AR B
2RI B A B A AR R R T = AR
5 b 7R 2RI M L A AR L A AT R
W JE By AR R B T =R B R (3R 10,
1D,

F10 2015 FEREBEKAREEHRZIENEE
Table 10 Starch percent content in potato tubers per unit weight at different growth period in 2015 %

A H W

B Seeding depth

Growth R
period : 4 cm 5 cm 6 cm 7 cm
HeZ5 9 B Tuber formation FATH Wuzhu 0.00 a* 0.00 a* 0.00 a” 0.00 a*
= ¥4 Sanyuan 0.07 ab* 0.05 a” 0.10 b* 0.07 ab”
HeZE % K Tuber bulking AT Wuzhu 10.56 a 10.52 a 10.49 a 10. 36 a
=44 Sanyuan 10.76 a 10.95 a 10. 86 a 10.93 a
VEM AL ] Starch accumulation FATHL Wuzhu 16.83 a* 16.78 a 16.80 a* 16.67 a*
— ¥ Sanyuan 18.16 a”* 18.30 a 18.27 a* 18.26 a*
I Maturity stage HATHL Wuzhu 16.95 a”* 17.89 a 16.85 a* 16.84 a
ZJi4H Sanyuan 18.25 a”* 18.33 a 18.37 a* 18.34 a
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Table 11 Starch percent content in potato tubers per unit mass at different growth period in 2016 %
Sirjv%i LIIK‘)?QHE WEMIRE  Seeding depth

period ots 4 cm 5 cm 6 cm 7 cm

HeZX I i Tuber formation FHATH Wuzhu 0.07 b 0.10 b 0.00 a* 0.11b
=¥i4 Sanyuan 0.12 b 0.12 b 0.06 a* 0.10 ab
HeZE 1% KW Tuber bulking FATHL Wuzhu 10. 64 a 10.67 a 10.56 a* 10.62 a
=4 Sanyuan 11.16 a 11.24 a 11.17 a* 11.24 a
JE R BLE M Starch accumulation HATHL Wuzhu 17.62 a 17.66 a 17.79 a 17.62 a
=4 Sanyuan 18.28 a 18.26 a 18.14 a 18.22 a
S Maturity stage HATH Wuzhu 17.74 a 17.80 a 17.86 a 17.71 a
Z Y4 Sanyuan 18.36 a 18.41 a 18.26 a 18.30 a
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Studies on Direct-seeding of Potato Microtuber
in the Alpine Wetland and Arid Area

ZHANG Wu'?,GAO Yanping'?,SUN Xiaohua' , WANG Min'* and LU Heping'**,
(1. Potato Institute of Gansu Academy of Agricultural Sciences,l.anzhou 730070,China;2. Gansu Engineering Center

for Virus Detection and Safety Evaluation of Potato Seed(Seedling) , Lanzhou 730070, China)

Abstract In order to determine the direct-seeding feasibility of potato microtubers and figure out its
effects on the growth, biological yield and starch accumulation of microtubers. The randomized block
experiments of direct seeding was conducted with different seeding depths, including 4, 5, 6 and 7
cm, in alpine wetland and arid area of Gansu province. ‘Longshu 3’ (The mass ranged from 0. 22—
0.27 g) was served as material. The results showed that were as follows: (i) The emergence rate of
direct-seeding potato microtubers was more than 92.2%. The proper sowing depth was about 5 cm in
alpine wetland and about 7 cm in arid areas. (ii) Plant height had no significant differences among dif-
ferent treatments of seeding depth in the same areas, nevertheless, the plant height exhibited signifi-
cantly higher in alpine wetland than in arid area at the same seeding depth. The treatment of 6 cm see-
ding depth had significantly longer stem diameter than the other seeding depths. (iii) The tuber num-
ber per plant displayed no significant changes in seeding areas and seeding depths. The microtuber
yield reduced with the increase of seeding depths in the alpine wetland, but in the opposite trend in the
arid area. Moreover, the tuber yields were higher in the alpine wetland than in the arid area. (iv) The
starch accumulation of tuber decreased with the increase of seeding depths in the alpine wetland but
increased in the opposite trend in the arid area. The starch accumulation was higher in the alpine wet-
land than in the arid area at the bulking stage, starch accumulation stage and maturity stage.

Key words Potato microtuber; Direct-seeding; Alpine wetland; Arid areas; Seeding depth
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