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Abstract: The Effects of plant density, N, P, and K applications were studied on tuber yield, emergence percentage,
tuber weight per plant and marketable tuber percentage using the Quadratic General Rotary Unitized Design and Computer
Simulation Optimization methods in order to identify high-yielding agronomic measures for the variety 'Dingshu 1" in arid
farming region. Sixty-one technological schemes were found for ‘Dingshu 1’ when tuber yield was more than 13 957 kg/ha.
The factor value range was, respectively, 39 235.98 - 66 272.22 plants/ha for plant density, 96.41- 236.22 kg/ha for N,
38.60-94.46 kg/ha for P,Os, and 173. 60-411.63 kg/hafor K,O, inwhich N: P,Os: K;Owas roughly 2.4 :1: 4.9.
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Table 1 Level and code designed for variables

A KOF BHE (X)) (BR/ hm?) N (Xy) P,0s (X)) K.0(X,)
Variable level Density (plant/ha) (kg/hm?) (kg/hm?) (kg/hm® )
2.000 77910 296.4 118.5 519.9
1 65205 230.7 92.25 401.7
0 52500 165.0 66.00 297.0
-1 39795 99.3 39.75 178.8
-2.000 27090 33.6 13.50 60.6
AR IB]EE Interval 12705 65.7 26.25 118.2
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Table 2 Effects of test combination on main agronomic characters

e FEHIRERE Matrix Yay- ik YhiE Yo R YA b AR
Treatment X, X, X, X, (kg/ hn’) (%) (g/ plant) (%)
(B[ Density) N) (P,05) (K.0) Yield Rate of emergence Yield per plant  Rate of commodity

1 1 1 1 1 15180 70 333 723
2 1 1 1 -1 13845 68 312 66.8
3 1 1 -1 1 12645 93 209 35.5
4 1 1 -1 -1 12540 91 205 323
5 1 -1 1 1 13680 91 231 35.2
6 1 -1 1 -1 13515 90 230 45.1
7 1 -1 -1 1 15015 76 303 48.6
8 1 -1 -1 -1 12375 82 231 41.5
9 -1 1 1 1 13860 86 405 50.2
10 -1 1 1 -1 12390 75 415 55.0
11 -1 1 -1 1 14340 81 445 42.0
12 -1 1 -1 -1 12960 79 412 70.5
13 -1 -1 1 1 12810 88 366 68.8
14 -1 -1 1 -1 13230 89 374 46.0
15 -1 -1 -1 1 12225 86 357 64.3
16 -1 -1 -1 -1 11775 80 370 58.0
17 -2.000 0 0 0 11040 85 433 62.3
18 2.000 0 0 0 10680 70 203 20.5
19 0 -2.000 0 0 15045 82 349 31.2
20 0 2.000 0 0 11340 62 348 25.1
21 0 0 -2.000 0 12375 83 284 20.3
22 0 0 2.000 0 11295 85 253 30.0
23 0 0 0 -2.000 13290 70 362 41.0
24 0 0 0 2.000 11460 78 280 32.1
25 0 0 0 0 21345 80 508 723
26 0 0 0 0 16560 92 343 68.2
27 0 0 0 0 15090 72 399 62.8
28 0 0 0 0 16560 88 358 60.1
29 0 0 0 0 18045 85 404 68.2
30 0 0 0 0 18645 82 433 75.3
31 0 0 0 0 20175 83 463 78.5
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Table 3 Regression coefficient matrix of mathematical models

WiH [A1 ] Z2 %X Regression coefficient
Ttem Ya Yb Ye Yd
b 17912.57 83.55 408.65" 68.69°
- b 254.84 -145 -63.35 -6.52
Vonomial term b -186.64 -3.65 6.60 0.18
b 38.88 -0.25 1.27 2.42
b 83.24 1.23 -0.04 -0.65
b ~178.81 0.11 -8.15 2.83
bis 307.31 -1.62 11.92 4.99
25 H IGi b 114.28 -0.84 4.42 0.72
Interaction item b 98.80 -4.57% 15.00 5.03
by 196.28 0.52 -2.17 -2.86
b -79.10 -0.14 -6.02 1.22
by -1629.72" -0.50 -20.63" -3.30
— YR b -915.32" -1.75 -8.91 -6.65
Quadratic item b -1191.90" 1.58 -30.28" -7.20"
bas -1136.10" -145 -19.84° -4.74
5SS 230258858.15 2040.47 204084.40 9184.65
oL Rl SSy 55279949.47 805.47 46287.43 3490.91
Checkout value SS 170285844.81 1177.55 160292.10 6144.42
F 3.25° 1.60 418" 1.95

T PR, =R EE.

Note: * denotes significance, ** denotes highly significance.
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