[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/yorlogo.gif]Resource Package
 This is a composite of Moon Doggie's analyses of the Indoor Yield-O-Rama (YOR).  As an offline resource package no connection to the internet is needed to use it.  The YOR database started collecting data about indoor cannabis gardens in 1996 with the twofold purpose of standardizing the way yields are reported among indoor growers, and to provide a basis upon which yields for a variety of garden configurations could be forecasted.  In the absence of any empirical cannabis studies or research being conducted by funded mainstream organizations found in industry, government, or universities the internet cannabis community has rallied to this effort by way of its contributions to this database.  These analyses were originally posted in five parts over a period of several months during 2001.  They included the first 160 records of the database for its source as depicted in the USENET threads (see below).
For a hyperlinked view of the complete YOR, current as of this writing click here.
About Defaults used in Moon Doggie's Analyses
Defaults are certain YOR columns (fields) that can be said to contain info that is consistent from entry to entry. As a result the below four fields will not be examined in detail.
· GRAMS DRYWT - Only the indicator characters following the weight (c or d indicator, or blank) are at issue. The default is no indicator (blank). For all intents and purposes it can be assumed that dry weights border 25% of fresh weight.
· HVST - MANicured bud is the default harvested product being used and weighed. Consequently two records were removed from the original 160.
· hrs - The effect of different flowering photoperiods will not be examined due to the overwhelming use of 12 hour photperiods.
· variety - Since much of the body of data for variety lies in component entries, and since only root entries are being analyzed, variety will not be addressed at this particular time. The default variety is cannabis:-)
Note: Text contained within some of the graphs in the analyses may have its font slightly distorted.  In case you find that to be a problem, each graph has been hyperlinked so it will open in a separate window where it can be viewed without distortion.  Also, you will have to make use of your browser's "Back" button when viewing this resource since there are no links between pages once you leave this page.  The entire resource can be used offline.
Topic 1 - Lighting
Below are links to supplementary information on this topic brought about by a discussion in the alt.drugs.pot.cultivation USENET news group, home of the YOR and where the analysis was first made public.  A file named "Topic1 UNIX.txt" is included with this resource.  It is a condensed version of the threaded discussion to make for easier reading.  In order to condense the thread the following were done:
1-Any PGP formatting and sigs were removed because they aren't needed here.
2-Where there was lengthy and redundant quoted text, it was removed.
3-Posts not directly related to the topic were deleted.
4-References to the supplementary information (originally posted to usenet) is pointed out in the messages in which they originally appeared.  Instead of seeing references to the binary news groups in which they originally appeared you will be referred back to this page where you can click on the appropriate hyperlinks to view the information.
The file can be read with any text editor, however it is recommended it be imported into your news or mail reader.  It's in the UNIX file format, in many news or mail readers this will allow the imported file to appear in its original threaded form just as if it were being read in the news group.  Click here to open the Topic 1 USENET thread as text in your browser.
Here are the links to the supplementary information, they're in the order they appear in the thread:
                                    Lumens by weight for 3 light types.JPG
                                    Percent Lumens by weight for 3 light types.JPG
                                    HPS-only lumens by 10 weight groups.JPG
                                    Four graphs of weight by HPS lumens.htm
                                    HPS Boxplots.jpg  (A very cool chart)



Topic #1:
The Relationship Between Bulb Type, Wattage, Lumens and Crop Yield
The single most important influence on crop yield is light intensity (lumens per square foot of growing area).  So we have chosen lighting characteristics as our first topic in the analysis of the Special YOR database containing 158 grow reports.  [NOTE: unless otherwise specified, all key analyses of the Special YOR database will be based on the same 158 grow reports referred to by pH in his a.d.p.c. Special YOR post.]
However, before we show graphs of findings, we first present the following two tables (created by pH).  The first table shows the available lumens per square foot produced by various bulb types and wattages.  It is useful for determining the lumen level produced by your specific equipment, as well as for seeing the various ways that a given lumen level can be achieved by alternative types/sizes of equipment.  It is also helpful for estimating electricity costs associated with various bulb types and wattages that can be used to produce a given lumen level.  (By multiplying your equipment's wattage by the number of kilowatt hours per day that it is running, then multiplying the result by 30 [days], and finally multiplying this result by your local energy cost [$ per kilowatt hour], you will arrive at the approximate monthly operating cost.)
Comparable Watts/Sq. Ft. needed for various bulbs to produce the Available Lumens/Sq. Ft.
COLUMNS ARE ARRANGED IN ORDER OF BULB SIZE
	4'FL
	4'FL
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gro
	cw/ww
	MH
	HPS
	MH
	HPS
	MH
	MH
	HPS
	MH
	HPS
	HPS
	HPS
	MH
	HPS
	MH
	

	40
	40
	70
	70
	100
	100
	175
	250
	250
	400
	400
	430
	600
	1000
	1000
	1500
	Available

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Lumens/Sq Ft

	733
	413
	465
	379
	407
	359
	398
	393
	295
	344
	268
	273
	228
	275
	244
	320
	33000

	711
	400
	451
	368
	395
	348
	386
	381
	286
	333
	260
	264
	221
	267
	237
	311
	32000

	689
	388
	437
	356
	383
	337
	373
	369
	277
	323
	252
	256
	214
	258
	230
	301
	31000

	667
	375
	423
	345
	370
	326
	361
	357
	268
	313
	244
	248
	207
	250
	222
	291
	30000

	644
	363
	408
	333
	358
	315
	349
	345
	259
	302
	236
	240
	200
	242
	215
	282
	29000

	622
	350
	394
	322
	346
	304
	337
	333
	250
	292
	228
	231
	193
	233
	207
	272
	28000

	600
	338
	380
	310
	333
	293
	325
	321
	241
	281
	220
	223
	186
	225
	200
	262
	27000

	578
	325
	366
	299
	321
	283
	313
	310
	232
	271
	211
	215
	179
	217
	193
	252
	26000

	556
	313
	352
	287
	309
	272
	301
	298
	223
	260
	203
	207
	172
	208
	185
	243
	25000

	533
	300
	338
	276
	296
	261
	289
	286
	214
	250
	195
	198
	166
	200
	178
	233
	24000

	511
	288
	324
	264
	284
	250
	277
	274
	205
	240
	187
	190
	159
	192
	170
	223
	23000

	489
	275
	310
	253
	272
	239
	265
	262
	196
	229
	179
	182
	152
	183
	163
	214
	22000

	467
	263
	296
	241
	259
	228
	253
	250
	188
	219
	171
	174
	145
	175
	156
	204
	21000

	444
	250
	282
	230
	247
	217
	241
	238
	179
	208
	163
	165
	138
	167
	148
	194
	20000

	422
	238
	268
	218
	235
	207
	229
	226
	170
	198
	154
	157
	131
	158
	141
	184
	19000

	400
	225
	254
	207
	222
	196
	217
	214
	161
	188
	146
	149
	124
	150
	133
	175
	18000

	378
	213
	239
	195
	210
	185
	205
	202
	152
	177
	138
	140
	117
	142
	126
	165
	17000

	356
	200
	225
	184
	198
	174
	193
	190
	143
	167
	130
	132
	110
	133
	119
	155
	16000

	333
	188
	211
	172
	185
	163
	181
	179
	134
	156
	122
	124
	103
	125
	111
	146
	15000

	311
	175
	197
	161
	173
	152
	169
	167
	125
	146
	114
	116
	97
	117
	104
	136
	14000

	289
	163
	183
	149
	160
	141
	157
	155
	116
	135
	106
	107
	90
	108
	96
	126
	13000

	267
	150
	169
	138
	148
	130
	145
	143
	107
	125
	98
	99
	83
	100
	89
	117
	12000

	244
	138
	155
	126
	136
	120
	133
	131
	98
	115
	89
	91
	76
	92
	81
	107
	11000

	222
	125
	141
	115
	123
	109
	120
	119
	89
	104
	81
	83
	69
	83
	74
	97
	10000

	200
	113
	127
	103
	111
	98
	108
	107
	80
	94
	73
	74
	62
	75
	67
	87
	9000

	178
	100
	113
	92
	99
	87
	96
	95
	71
	83
	65
	66
	55
	67
	59
	78
	8000

	156
	88
	99
	80
	86
	76
	84
	83
	63
	73
	57
	58
	48
	58
	52
	68
	7000

	133
	75
	85
	69
	74
	65
	72
	71
	54
	63
	49
	50
	41
	50
	44
	58
	6000

	111
	63
	70
	57
	62
	54
	60
	60
	45
	52
	41
	41
	34
	42
	37
	49
	5000

	89
	50
	56
	46
	49
	43
	48
	48
	36
	42
	33
	33
	28
	33
	30
	39
	4000

	67
	38
	42
	34
	37
	33
	36
	36
	27
	31
	24
	25
	21
	25
	22
	29
	3000

	44
	25
	28
	23
	25
	22
	24
	24
	18
	21
	16
	17
	14
	17
	15
	19
	2000

	22
	13
	14
	11
	12
	11
	12
	12
	9
	10
	8
	8
	7
	8
	7
	10
	1000
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The second table (from pH) shows the approximate square feet of light coverage required to produce a given level of lumens per sq. ft., for various types/sizes of light.
Square Foot Coverage for various bulbs to produce the Available Lumens/Sq. Ft.
COLUMNS ARE ARRANGED IN ORDER OF BULB SIZE
	4'FL
	4'FL
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Gro
	cw/ww
	MH
	HPS
	MH
	HPS
	MH
	MH
	HPS
	MH
	HPS
	HPS
	HPS
	MH
	HPS
	MH
	 

	40
	40
	70
	70
	100
	100
	175
	250
	250
	400
	400
	430
	600
	1000
	1000
	1500
	Available

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Lumens/Sq. Ft.

	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	2
	3
	4
	4
	5
	33000

	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	2
	2
	3
	4
	4
	5
	32000

	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	2
	2
	3
	4
	4
	5
	31000

	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	2
	2
	3
	4
	5
	5
	30000

	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	2
	2
	3
	4
	5
	5
	29000

	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	2
	2
	3
	4
	5
	6
	28000

	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	2
	2
	3
	4
	5
	6
	27000

	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	2
	2
	3
	5
	5
	6
	26000

	0
	0
	0
	0
	0
	0
	1
	1
	1
	2
	2
	2
	3
	5
	5
	6
	25000

	0
	0
	0
	0
	0
	0
	1
	1
	1
	2
	2
	2
	4
	5
	6
	6
	24000

	0
	0
	0
	0
	0
	0
	1
	1
	1
	2
	2
	2
	4
	5
	6
	7
	23000

	0
	0
	0
	0
	0
	0
	1
	1
	1
	2
	2
	2
	4
	5
	6
	7
	22000

	0
	0
	0
	0
	0
	0
	1
	1
	1
	2
	2
	2
	4
	6
	6
	7
	21000

	0
	0
	0
	0
	0
	0
	1
	1
	1
	2
	2
	3
	4
	6
	7
	8
	20000

	0
	0
	0
	0
	0
	0
	1
	1
	1
	2
	3
	3
	5
	6
	7
	8
	19000

	0
	0
	0
	0
	0
	1
	1
	1
	2
	2
	3
	3
	5
	7
	8
	9
	18000

	0
	0
	0
	0
	0
	1
	1
	1
	2
	2
	3
	3
	5
	7
	8
	9
	17000

	0
	0
	0
	0
	1
	1
	1
	1
	2
	2
	3
	3
	5
	8
	8
	10
	16000

	0
	0
	0
	0
	1
	1
	1
	1
	2
	3
	3
	3
	6
	8
	9
	10
	15000

	0
	0
	0
	0
	1
	1
	1
	2
	2
	3
	4
	4
	6
	9
	10
	11
	14000

	0
	0
	0
	0
	1
	1
	1
	2
	2
	3
	4
	4
	7
	9
	10
	12
	13000

	0
	0
	0
	1
	1
	1
	1
	2
	2
	3
	4
	4
	7
	10
	11
	13
	12000

	0
	0
	0
	1
	1
	1
	1
	2
	3
	3
	4
	5
	8
	11
	12
	14
	11000

	0
	0
	0
	1
	1
	1
	1
	2
	3
	4
	5
	5
	9
	12
	14
	15
	10000

	0
	0
	1
	1
	1
	1
	2
	2
	3
	4
	5
	6
	10
	13
	15
	17
	9000

	0
	0
	1
	1
	1
	1
	2
	3
	4
	5
	6
	7
	11
	15
	17
	19
	8000

	0
	0
	1
	1
	1
	1
	2
	3
	4
	5
	7
	7
	12
	17
	19
	22
	7000

	0
	1
	1
	1
	1
	2
	2
	4
	5
	6
	8
	9
	15
	20
	23
	26
	6000

	0
	1
	1
	1
	2
	2
	3
	4
	6
	8
	10
	10
	17
	24
	27
	31
	5000

	0
	1
	1
	2
	2
	2
	4
	5
	7
	10
	12
	13
	22
	30
	34
	39
	4000

	1
	1
	2
	2
	3
	3
	5
	7
	9
	13
	16
	17
	29
	40
	45
	52
	3000

	1
	2
	2
	3
	4
	5
	7
	11
	14
	19
	25
	26
	44
	60
	68
	77
	2000

	2
	3
	5
	6
	8
	9
	15
	21
	28
	38
	49
	52
	87
	120
	135
	155
	1000

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0



The following graph shows the relationship between average lumens and crop yield.  Note that the lumen scale is the same as in the table above.  Once you have determined the lumen level produced by your setup, you can see what the expected crop yield is at that lumen level.  However, note that the first graph shows a saw-tooth pattern instead of a smooth line.  This is due to the fact that there are many other factors affecting crop yield besides just light intensity.  Also, although it may be difficult to see from the graph, there is a point at which an extremely high lumen level does not appear to increase crop yield appreciably.  This will become more apparent in the second graph, which is a "smoothed" version of the first graph.
Weight (grams per sq. ft.) produced by various light intensities (average lumens per square foot)
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image2.jpg]
[NOTE: to avoid crowding the labels of the horizontal axis, above, we have provided labels only for every seventh grow report.]

To make it easier to see what's going on, in the second graph we have smoothed the line displayed in the first graph. To do this, we collapsed the raw data on the horizontal (crop yield) axis into 10 groups. Each group represents an average of actual grams per sq. ft. taken across approximately 16 grow reports.  [NOTE: because we are working with a total of 158 grow reports, each of the 10 categories below represents a grouping of approximately 16 grow reports.]  The horizontal axis labels indicate the range of actual grams represented by the collapsed category.






Light intensities (average lumens per square foot) associated with 10 Weight groups (grams per sq. ft.)
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image3.jpg]
Here we can now see that the average lumens associated with the two highest weight categories are about 11,000.  Additional analyses (not detailed here) indicate that above about 14,000 lumens per sq. ft., the grower will tend to get diminishing returns on crop yield.  Thus, a practical ceiling on light efficiency appears to exist at about 14,000 lumens.
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Lumens%20by%20weight%20for%203%20light%20types.JPG]END OF TOPIC #1
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Percent%20Lumens%20by%20weight%20for%203%20light%20types.JPG]
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/HPS-only%20lumens%20by%2010%20weight%20groups.JPG]
Four graphs of weight by lumens (Base: 96 HPS-only YOR records)
Here are four graphs of weight (grams per sq. ft.) plotted by decreasingly precise values for HPS lumens (96 ungrouped records; 29 groupings; 20 groupings; 10 groupings):
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image4.jpg] 
For the next graph, using 29 groups of HPS lumens, here are the ranges of actual HPS lumens w/in each group, and a count of the number of reports in each group:
Groups (29) Range of lumens Count
1                     1131 - 3210                 3
2                     3321 - 3690                 2
3                     3813 - 4059                 4
4                     4144 - 4428                 3
5                     5166 - 5166                 2
6                     5289 - 5412                 5
7                     5488 - 5555                 3
8                     5658 - 6375                 4
9                     6413 - 6413                 1
10                   6519 - 6519                 6
11                   6534 - 6534                 5
12                   6642 - 6642                 6
13                   6765 - 6765                 1
14                   6888 - 7011                 3
15                   7250 - 7250                 2
16                   7380 - 7380                 4
17                   7500 - 7626                 2
18                   7749 - 7749                 4
19                   7872 - 8265                 4
20                   8288 - 8505                 4
21                   8810 - 8856                 3
22                   8979 - 9632                 3
23                   9744 - 9840                 3
24                   10209 - 10209             2
25                   10824 - 12000            5
26                   12015 - 12091            2
27                   12300 - 12543           4
28                   13899 - 16359           3
29                   16500 - 28905           3
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image5.jpg]
For the next graph, using 20 groups of HPS lumens, here are the ranges of actual HPS lumens w/in each group, and a count of the number of reports in each group:
Groups (20) Range of lumens Count
1                     1131 - 3321             4
2                     3690 - 4059             5
3                     4144 - 5166             5
4                     5289 - 5412             5
5                     5488 - 6150             5
6                     6375 - 6413             3
7                     6519 - 6519             6
8                     6534 - 6534             5
9                     6642 - 6642             6
10                   6765 - 7011             4
11                   7250 - 7380             6
12                   7500 - 7626             2
13                   7749 - 7965             7
14                   8265 - 8505             5
15                   8810 - 8979             4
16                   9632 - 9840             5
17                 10209 - 10824           5
18                 12000 - 12091           4
19                 12300 - 13915           6
20                 16359 - 28905           4
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image6.jpg] 
For the next graph, using 10 groups of HPS lumens, here are the ranges of actual HPS lumens w/in each group, and a count of the number of reports in each group:
Groups (10) Range of lumens Count
1                     1131 - 4059             9
2                     4144 - 5412           10
3                     5488 - 6413             8
4                     6519 - 6534           11
5                     6642 - 7011           10
6                     7250 - 7626             8
7                     7749 - 8505           12
8                     8810 - 9840             9
9                   10209 - 12091           9
10                 12300 - 28905        10
 
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image7.jpg]
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/HPS%20Boxplots.jpg]

Topic 2 - Substrate[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/water.gif]

As with the previous topic a UNIX file named "Topic2 UNIX.txt" is also included with this resource.  However, it is short and contains no supplemental graphs or html so it is not condensed.
Click here to open the Topic2 USENET thread as text in your browser.
Topic #2:
Growing Medium, Primary Nutrient Formula and Irrigation Method
Here we will discuss what might be called "substrate" influences: the growing medium used to support the plant, and into which the roots will grow; the primary nutrient/fertilizer formula which feeds the plant’s roots; and the method of delivery of nourishment to the plant’s roots.
It is important to remember that this analysis will be based on only 158 reports from the historical Yield-O-Rama database. Thus, for example, there are no reports in which an aeroponic system was used, even though it is well known that such a system is one of the most effective for large, fast growth and lush flowering. In other cases, there are sometimes too few reports (e.g., 1) using a particular ‘substrate’ for it to be a statistically significant influence, even though the variable may look influential when displayed in a bar graph. Such is the nature of things when we’re dealing with a limited data set. :-o
[NOTE: I have attempted something new in the following graphs. I attempted to label the bars with numbers inside the bars, near the tops of the bars. These numbers indicate the actual value on the lefthand, vertical axis, so that people don’t have to try to figure it out by scanning from the axis over to the bars. But I think the numbers inside the bars are a bit hard to read when the graphs are viewed embedded in the HTML document. The numbers show up a lot better if the graph file is viewed in a typical picture viewer, which you might want to use if you want to see these numbers more clearly. Next time I’ll try to do something a bit more legible.]
Influence of Medium on Crop Yield
First, let’s examine the influence of the general "medium" variable, which consists of four categories:
Hydroponic (HYDR), which consists of either a liquid or a dry/powdered nutrient formula dissolved in water and then delivered to the plant.
Fortified (FORT), which consists of a medium in which some minimal starting amount of nutrients may be included in the growing medium, but which must be supplemented or replaced over time by adding a significant amount of nutrients regularly.
Soil (SOIL), which usually consists of soil containing enough nutrients (e.g., potting soil) so that, although eventually more nutrients may have to be added occasionally, not as much supplementation will be required as would be the case with a "fortified" medium.
Phototron (TRON), which is reserved for those cases in which the Pyraponics medium and nutrient formula are specified. (If a phototron setup is not using the Pyraponics system, then it will be using either HYDR, FORT or SOIL.)
Here is a basic graph showing the influence of MEDIUM on crop yield (WEIGHT):
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image8.jpg]
It is evident from this graph that there is a nice, linear relationship between the types of media and average crop yield (grams per sq. ft.). Hydroponic media are clearly superior, followed by a fortified medium (which is actually usually sort of a modified hydro setup), then soil and, finally, the phototron/Pyraponic system. (Note: although there is only one report using the TRON medium, I have it on good authority that the grower actually had several other previous grows using the phototron system, of which this is the best. So I think the single TRON data point is probably reliable.) SOIL is used in 32 reports, FORT is used in 14 reports, and HYDR is used in 111 reports.)
Next, let’s take a closer look at growing media by examining the YOR’s "cypher 2" field: Primary Medium or Soil Mix. The categories of this field have rather long descriptors, so we will not be able to include the descriptions in the graph’s axis labels. Instead, we will first list them here, reproduced exactly as they appear in the YOR data dictionary, with their corresponding alphabetic letter codes. The letter codes in the first column will appear as identifiers on the graph axis:
Cypher#2 PRIMARY MEDIUM or SOIL MIX

A=Soilless mix
B=Soilless mix (FORTified)
C=Crushed Aggregate
D=Coconut fiber
E=Polymer
F=Foam
G=Geolite
H=Hydrocorn
I=Expanded Clay Pellets
J=Vermiculite/Perlite
K=
L=Lava Rock
M=Multiple Media
N=Sphagnum
O=Other, not listed
P=Pea Gravel, small
Q=Pea Gravel, large
R=Rockwool, 4 inch cube(s) only
S=Rockwool, slab
T=Rockwool, flock absorbent only
U=Rockwool, flock absorbent and repellent
V=Soil, only
W=Soil, Drainage Mix (eg- verm,perlite added)
X=Soil, Fertility Mix (eg-compost,manures added)
Y=Soil, Fertility & Drainage Mix
Z=
-=N/A

Any codes listed above but not appearing in any of the 158 reports we are analyzing will not appear in the graph’s axis. Also, the "-" or "N/A" code will be excluded from the graph.
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image9.jpg]
At the high end of weight, we see things such as hydrocorn, lava rock and coconut fiber. At the low end we see things such as unfortified soilless mix and various types of soil mix. However, remember that some of these specific media types are typically seen in combination with only one or two categories of the general "medium" variable discussed earlier (HYDR, FORT, SOIL, TRON). For example, the "multiple media" category (cypher 2 letter code ‘M’) appears only in grow records using the general ‘HYDR’ medium. Here is a graph that clarifies this relationship:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image10.jpg]
In fact, because of limited sample size (158 records) and the limited number of reports using a particular medium/mix, the above graph portrays the only statistically significant influence of media mix on crop yield. I.e., while the earlier graph showed "Other, not listed" (cypher 2 ‘O’ code) as producing the highest average yield, there is only one report having the ‘O’ code, and this is not enough to draw a statistically reliable conclusion.
The best way to summarize these initial findings is probably to say that a medium/mix that provides for a bountiful supply of oxygen to the plant’s roots, and that does not allow the roots to remain too wet for too long, will generally result in better crop yield.
Influence of Primary Nutrient Formula on Crop Yield
Next we will examine the "cypher 5" field, which includes various types/brands of hydroponic and soil fertilizers. Before showing the graph, here are the letter codes that will be shown in the X-axis of the graph, as well as their original descriptions from the YOR data dictionary:
Cypher#5 PRIMARY NUTRIENT FORMULA (FERTILIZER)

A=
B=
C=Hydroponic formulation, Dyna-Gro Liquid
D=Hydroponic formulation, Other
E=Hydroponic formulation, Eco Brand, Dry
F=Hydroponic formulation, Eco Brand, Liquid
G=Hydroponic formulation, General Hydroponics Flora Series Liquid
H=Hydroponic formulation, General Hydroponics Brand, Other
I=Hydroponic formulation, Other, Dry
J=Hydroponic formulation, Other, Dry 2 part
K=Hydroponic formulation, Other, Liquid 2 part
L=Hydroponic formulation, Other, Liquid 3 part
M=Hydroponic formulation, Other, Liquid 4 part
N=Hydroponic formualtion, Other, Home Made
O=Hydroponic formulation, Mix of more than one brand
P=NO FERTILIZER USED
Q=Soil formulation, Peters Brand
R=Soil formulation, Miracle Grow Brand
S=Soil formulation, Rapid Gro Brand
T=Soil formulation, Other, Dry
U=Soil formulation, Other, Liquid
V=Soil formulation, Other, Home Made
W=Soil formulation, Organic, Dry
X=Soil formulation, Organic, Liquid
Y=
Z=Pyraponic
-=N/A

As before, only the codes from the above list that actually occur among our 158 records will be shown in the graph; and the "-" or "N/A" code is omitted:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image11.jpg]
From the above graph we can see that, in general, the hydroponic nutrient formulas are associated with higher crop yield, and the soil nutrient formulas are associated with generally lower crop yield.
However, keep in mind that hydroponic nutrient formulations tend to be associated with the HYDR or FORT categories of the general "medium" field, and the soil fertilizers obviously are associated more with the SOIL category of the general "medium" field, so there is a bit of a "confounding" here. The following two graphs help to clarify this relationship a bit more. The first graph shows the relationship between general medium and crop yield (weight) when using General Hydroponics Flora Series liquid formulation:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image12.jpg]
Here we see that the GH Flora liquid series is associated with the HYDR and FORT categories of the general "medium" variable. So although this brand tends to produce somewhat higher-weight crops when used in a HYDR setup than when used in a FORT setup, we can’t really say that this is due to the brand. It may be due just as much to the difference between a HYDR and FORT medium in general. Here is a crosstabulation that shows the number of grow reports by medium and by whether GH Flora series nutrients are present vs. absent:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image14.gif]
Here’s another graph that also helps to clarify what’s going on. This graph shows the relationship between "medium" and "weight", factoring in the presence/absence of General Hydroponics formulas other than the Flora series:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image13.jpg]
The above graph indicates a statistically significant influence of the GH nutrient formulation (non-Flora series) in the HYDR category of growing medium: When the brand is used, it results in significantly larger yield than when it is not used. The difference is 10 grams per square foot of canopy. (Note that the only grow reports that indicate the use of GH non-Flora series nutrients are those using a general medium of HYDR.) Although it is not specified in the YOR data dictionary, I don’t think it would be unfair to characterize the GH non-Flora series as "GH MaxiGro" or, more likely, "GH MaxiBloom" nutrient formulas. These would be expected to produce higher yields than the Flora series, and in fact in our data they do (45 vs. 36 grams per square foot in the HYDR ‘medium’ category, which is the only ‘medium’ category where we can directly compare the two nutrient series).
And here is a graph showing that those HYDR reports that use a "brand X" dry nutrient formula have significantly lower crop yields than those reports that don’t use it:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image15.jpg]
In general, it appears that there’s a good reason that GH brand nutrients are preferred by professional growers of non-marijuana crops. Hey, if it’s good enough for them, then I guess maybe there’s a lesson here for us; and our data tend to support it. 
 
Influence of Irrigation Method on Crop Yield
Next we will consider the various ways that crops can be irrigated, and what this implies for crop yield. As before, we will first show the original definitions from the YOR data dictionary, and the associated letter codes (which will be used to label the X-axis of the next graph:
Cypher#1 IRRIGATION METHOD

A=Aeroponic
B=
C=
D=
E=Ebb/Flow, subirrigation
F=Ebb/Flow, top feed
G=Ebb/Flow, constant feed
H=
I=NFT
J=
K=
L=
M=Manual, top feed hand
N=Manual, other
O=Passive, aerated whirlpool (water pump or power head)
P=Passive, aerated (air pump)
Q=Passive, wicks
R=
S=
T=Top Feed, drip
U=Top Feed, flow
V=Top Feed, flow (constant)
W=Active, non-recycling
X=Active, non-draining
Y=
Z=
-=N/A

As before, only those codes that actually show up in our 158-record database will be shown in the graph; and the "-" or "N/A" code will be omitted from the graph:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image16.jpg]
From the above graph, we see that the Nutrient Film Technique (NFT), the top-feed Ebb-and-Flow method and, particularly, the constant-flow top-feed method tend to yield superior results. In contrast, the active, non-draining technique and the manual irrigation method produce the lowest average yields. To add some clarification, here is a supporting graph that shows the only significant interacting influence between general "medium" and irrigation technique on crop yield:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image17.jpg]
Here we see that the Nutrient Flow Technique (NFT) is used only in true hydroponic setups and, when used, increases crop yield by about nine grams per square foot of canopy. One might perhaps reasonably conclude that those irrigation methods that provide more nutrients per unit of time, while at the same time providing the plant’s roots with sufficient oxygen, will tend to outperform other methods.
Conclusions / Implications
The combined results of the above four sets of analyses (general medium, primary specific medium / soil mix, primary nutrient formula, and irrigation technique) suggest strongly that superior crop yields are produced by growers who: (1) use a hydroponic system with (2) a medium that gives the plant’s roots plenty of oxygen; (3) use GH brand nutrient formulations; and (4) employ an irrigation method that maximizes nutrient delivery per unit of time without depriving the roots of a good oxygen supply.
Topic 3 - Plant-related factors  
 Topic #3:
Plant-related factors
This analysis covers the influence of four plant-related factors on crop yield (measured as weight in grams per square foot):
· Plant spacing
· Days spent in flowering
· YOR cypher3 variable: primary method of growth control
· Plant stock (clone, seed, mixed clone/seed, or revegetated)
Plant spacing
Perhaps it seems at first counter-intuitive, but there is no measurable influence of plant spacing on crop yield. Here is a line graph showing the relationship. The units on the horizontal axis represent the number of plants per square foot of canopy, and the vertical axis represents average crop yield (grams per square foot):
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image25.jpg]
The footnote at the bottom of the graph indicates that the correlation between spacing and weight is only 0.058, which is not significantly different from zero. (A correlation represents the overall relationship between two variables. If larger values of one variable are associated with larger values of the other variable, and smaller values of one variable are likewise associated with smaller values of the other variable, then there is a positive correlation. If larger values of one variable are associated with smaller values of the other variable, then the two variables are negatively correlated. A correlation coefficient can range from –1.00 to +1.00. A correlation of zero indicates that there is no association between the two variables: the values of one variable cannot be predicted from knowledge of the values of the other variable.)
The lack of clear relationship persists even if we collapse the raw data for the two variables into a smaller number of categories in order to "smooth" it. Because no clear relationship exists, one might speculate that as the canopy gets more crowded, the increase in actual plant material per square foot is offset by the reduction in light that actually gets to various important parts of the plant, primarily the sun leaves.
If the plants get too crowded, leaves just below the canopy will tend to wither and die, and bud formation will suffer significantly down there. Conversely, if plants are given a lot of space, then the plant will be bathed in light; but of course there will be correspondingly less total yield because there are fewer plants. Probably the best advice is to set spacing so that most or all of the sun leaves receive plenty of light. Many experts say that the leaves of adjacent plants may touch each other, but they should not overlap noticeably. (Note also the extreme sawtoothed pattern in the graph, indicating that there are other influences at play here, which may be dwarfing any slight influence of spacing.)
Days spent in flowering
Here is another finding that may at first seem counter-intuitive: number of days spent in the flowering phase does not have any appreciable influence on yield per square foot. Here is the graph:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image19.jpg]
As the footnote in the graph indicates, the overall correlation between flowering days and weight is only 0.046, which is not significantly different from zero. Here one might speculate that there are many varieties of plant represented in the YOR database, and that different varieties may have radically different lengths of natural flowering duration. Many varieties may take several months to finish, while some have been known to finish in less than eight weeks. This is probably an important factor in the lack of overall relationship between length of flowering and weight per square foot. We might also suspect that light intensity (and perhaps other factors) is influencing things, as indicated by the extreme sawtoothed pattern in the graph.
Primary method of growth control (YOR cypher3 field)
Because the descriptions of the various categories of the cypher3 field are too long to include on the horizontal axis of the upcoming graph, we will lay out a data dictionary here first, copied/pasted directly from the YOR posting instructions. The alphabetic code letters at the far left will be shown on the graph’s axis:
Cypher#3 PRIMARY METHOD OF GROWTH CONTROL

A=
B=Shoot Pruning
C=
D=
E=Bending/Crimping
F=
G=
H=Tying
I=
J=
K=Natural, no controls
L=Natural,topped only @<1ft
M=Natural,topped only 1-2ft
N=Natural,topped only 2-3ft
O=Natural,topped only 3ft+
P=Pyraponics
Q=
R=
S=Sea of Green (SOG)
T=Trellis (ScrOG, conventional horzontal Screen Of Green)
U=Trellis * (h/bog, H-shaped box ScrOG designed to surround the sides
of a horizontal lamp)
V=
W=
X=
Y=
Z=
-=N/A


NOTE: Trellis "/bog" entries are variations of ScrOG specially
adapted for small cabinet, or box, installations usually
employing a very high light intensity. They are terms to
describe a lamp suspended completely within an enclosed
"box of green" (bog), with only enough gaps to clear the
lamp attachments. The h or v prefix differentiates a lamp
fixed vertically or horizontally.
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image20.jpg]
While at first it may seem that there are important influences at work here, actually there is no statistically significant relationship between any of the growth control methods and crop yield. (The values ‘N’, ‘P’ and ‘U’ represent only one report each, which is not enough of a sample to allow us to draw any statistically reliable conclusions.) For completeness, here is the frequency distribution of the values of the cypher3 field:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image21.gif]
Plant stock
Lastly, we will now examine the influence of plant stock on crop yield. Here we finally see a significant relationship, depicted in the following graph:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image22.jpg]
Here we can see that clones produce the highest yield, followed closely by clone/seed mix. Seed stock yields significantly less, and revegetated stock produces very low yield. This last finding confirms much anecdotal evidence discussed at a.d.p.c. indicating that revegetated plants will always produce much less yield than they did in the initial grow.
Topic 4 - Misc influences on crop yield

A UNIX file named "Topic4 UNIX.txt" is also included with this resource.  However, it is     short and contains no supplemental graphs or html so it is not condensed.
Click here to open the Topic 4 USENET thread as text in your browser.
Topic #4: Miscellaneous Influences on Crop Yield
(CO2 enrichment / active venting; primary / secondary yield-limiting factors)
This topic covers three of the YOR cypher fields:
· Cypher4: CO2 ENRICHMENT AND/OR ACTIVE VENTING (venting only if no CO2)
· Cypher6: PRIMARY LIMITING FACTORS ON YIELD
· Cypher7: SECONDARY LIMITING FACTORS ON YIELD
CO2 enrichment / venting
Here are the cypher4 codes. The letters at the left of the ‘=’ will be displayed on the horizontal axis if they are represented by any of the 158 YOR records we are analyzing.

Cypher#4 CO2 ENRICHMENT AND/OR ACTIVE VENTING (venting only if no CO2)
A=
B=
C=CO2 NOT used, no active venting
D=CO2 NOT used, constant venting
E=CO2 NOT used, automatic or timed venting
F=CO2 NOT used, manual venting
G=
H=
I=CO2 Generator, flame
J=CO2 Generator, flame, auto vent
K=
L=
M=
N=CO2 Generator, chemical
O=CO2 Generator, chemical, auto vent
P=
Q=
R=
S=CO2 Tank, manual release
T=CO2 Tank, manual release, auto vent
U=CO2 Tank, flow ctrl, sol release
V=CO2 Tank, Flow ctrl, sol release, auto vent
W=
X=CO2, Dry Ice
Y=
Z=
-=N/A

And here is the graph of CO2 / venting by crop weight (grams per square foot). The horizontal line in the middle of the graph represents the overall average value for crop weight (31.573 grams):
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image26.jpg]
We must be careful when interpreting the above graph, however, because of small sample sizes for some of the values. The only two categories above that deviate to a statistically significant degree from the overall average weight are ‘D’ (CO2 NOT used, constant venting), which is significantly above average; and ‘F’ (CO2 NOT used, manual venting), which is significantly below average. For completeness, here is the frequency distribution of values for the cypher4 field:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image27.gif]
So, given our limited sample, all we can conclude with statistical confidence is that, when not using CO2, constant venting produces above-average yields, while manual venting produces below-average yields. [E.g., in the case of values ‘I’, ‘S’, ‘U’ and ‘V’, which seem to be above-average, there are either too few reports having the given value for us to be able to draw firm conclusions, or there is too much variation in weight among the reports having a given value.]
Primary limiting factors
Here we examine the grower-perceived primary limiting factors. The codes to the left of the ‘=’ will be displayed on the horizontal axis of the graph below:
What improvements would you make?
Cypher#6&#7 PRIMARY and SECONDARY LIMITING FACTORS ON YIELD

A=Light Intensity
B=Nutrient Mix
C=Irrigation Schedule
D=Growing Medium
E=Water Source
F=Variety
G=Flowering Time
H=Venting
I=Insects/Vermin
J=Unexpected Equipment or Plant Failures
K=Fungus/Mold
L=Gardener Laziness
M=Temperature/Humidity
N=Electrical or Power Company Problems
O=Unattended Garden During Long Holiday
P=Paranoia
Q=pH Control
R=Other People
S=No Limiting Factors (I'm satisfied with the yield)
T=Harvested or Flowered Too Soon or Canopy Not Full
U=Container Size
V=Growth Control/Pruning
W=This was my First Crop.
X=Experiment(s) Conducted
Y=I don't know the limiting factor & NOT satisfied with the yield
Z=
-=N/A


Here is the graph. Again, the horizontal line in the middle of the graph depicts the overall average yield for our sample of 158 YOR records:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image28.jpg]
Here are the primary limiting factors that are associated with statistically significant, below-average yields:
A=Light Intensity
B=Nutrient Mix
G=Flowering Time
X=Experiment(s) Conducted
I am assuming that the ‘Flowering Time’ reference indicates that the crop was harvested earlier than the grower would have preferred. Note also that although value ‘Y’ appears to be below average, there is only one report for this value, so the sample is too small to draw a reliable conclusion. For completeness, here is the frequency distribution of values for the cypher6 field:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image29.gif]
Secondary limiting factors
The same listing of factors for cypher6 is also used for the cypher7 field (see above). Here is the graph. Again, the horizontal line across the middle of the graph represents the overall sample average weight:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image30.jpg]
The grower-perceived secondary factors that we may associate (with statistical confidence) with below-average yield are:
A=Light Intensity
W=This was my First Crop
Once again, some values in the graph may appear to be below average, but we cannot say so with confidence, either because of small samples or because of too much variation in weight across reports represented by a given value. For completeness, here is the frequency distribution of values for the cypher7 field:
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image31.gif]
Conclusions
As might be expected from prior anecdotal evidence, the YOR data tend to support the superiority of constant venting over manual venting, when CO2 enhancement is not used. In addition, and also not surprisingly, according to self-reported perceptions, the key factors limiting crop yield seem to be:
· Light Intensity
· Nutrient Mix
· Flowering Time
· This was my First Crop
· Experiment(s) Conducted
Topic 5 - YOR regression analysis

This includes the predictive component of Moon Doggie's analysis, and concludes the series.
 YOR Topic #5: Regression Model of Combined Influences on Crop Yield
This analysis shows the relative and absolute influences of statistically significant predictors of crop yield, and will conclude our analysis of the YOR database. (Note: the regression modeling procedure identified five reports that contained data values that are too extreme to be readily modeled. Therefore, because the regression model is intended to predict crop yield for the vast majority of growers, these five reports, which were included in previous topics, will be eliminated from the final regression analysis. Thus, this analysis is based on 153 reports from the YOR database, instead of the 158 reports used for the other four topics.) It is important to note that a regression model identifies those influences that, in combination, have an impact on crop yield. This means that although our previous topics may have indicated many apparently important influences when each influence was measured in isolation from the others, this final regression analysis measures the unique influence of any given predictor when the influences of other predictors are controlled for.
Thus, a predictor that appeared to be important in an earlier analysis may no longer be deemed important based on the regression model. This is because its apparent influence is actually accounted for by another variable. How might this happen? Here’s a real-life example, taken from the annals of applied statistics:
Many years ago, a large-scale analysis was undertaken to identify predictors of the incidence of chronic childhood illness in various parts of the United States. Many influences were measured, and one of these influences was the number of miles of paved roadway in the county where any given child lived. However, when other influences such as amount of government and private spending on healthcare were included in the model, the influence of paved road mileage disappeared. It turns out, of course, that counties in which more money was spent on healthcare also tended to have larger budgets for road improvement: wealthier counties had healthier children. No surprise, but it points out the importance of including as many variables as possible in the analysissimultaneously, instead of just looking at single influences one at a time.
Here are the key influences on crop yield, listed in order of strength, with the associated regression coefficients shown in parentheses. The regression coefficient indicates how much change in crop yield will result from a one-unit change in the value of the predictor (measured in units appropriate to that particular predictor):
· Number of lumens (coefficient = 1.386 grams per 1,000 lumens). Recall, however, that when we covered lighting in our first topic a few weeks ago, we saw that there is a practical limit of about 14,000 lumens per square foot; so although more light is better, there is a practical limit to how much light is needed. Number of lumens uniquely explains about 31% of the variation in crop yield in the database.
· Percent of lumens from HPS lighting (coefficient = .110 grams per one-percent change in proportion of lumens coming from HPS lighting). Percent of lumens from HPS lighting uniquely explains about 14% of crop yield variation.
· YOR report sequence number, which is a surrogate for "experience" (coefficient = .07026 grams more with each increase of one unit in sequence number). This field uniquely explains about 5% of variation in crop yield.
· Hydroponic medium (coefficient = 6.243 grams more per square foot when using hydro than when not using a hydro medium). Hydroponic medium uniquely explains about 3% of crop yield variation.
So, in total, our regression model is explaining about 53% of the variation in crop yield that is seen in the YOR database. Because of the limited sample size (153 reports), the lack of scientific controls on growers’ observations and reports, and the YOR’s inability to capture all significant influences on crop yield, being able to explain 53% of crop yield variation is actually very good.
So we can see that "Lumens" is more than twice as influential as the next-best predictor (% HPS lumens). Because with the "Lumens" predictor we have already accounted for amount of light being generated, the "% HPS lumens" variable probably represents the superior spectral properties of HPS lighting as well as its superior ability to penetrate farther down into the grow space (high intensity). "Grower Experience" (denoted by the YOR report sequence number) also has some effect; and "Hydroponic Medium" rounds out the list. (The benefits of a hydroponic medium are probably due to its superior ability to aerate the roots better than soil can, while also supplying the necessary moisture and nutrients.)
The graph below shows a scatterplot of predicted weight (on the X-axis) by actual weight (on the Y-axis):
[image: https://worldtracker.org/media/library/How-To/DIY/Pot%20&%20Shroom%20guides/Pot/Yield-O-Rama/Image39.jpg]
Here we can see that there is a fairly good correspondence between predicted and actual weight, indicating that the model is a good one. As the footnote in the graph indicates, the overall correlation between predicted and actual weight is .737 (compared with a maximum theoretical coefficient of 1.00.) If we square this number and then do some adjustments for our sample size, we arrive at a value of about .53. This means that we are explaining about 53% of the database’s variation in crop yield using just these four predictors. And while some people might think this isn’t a very good model, it actually is. In fact, it is rarely possible to explain anywhere near all of the variation in data such as those we are working with here. There are undoubtedly many subtle influences not captured in the YOR database. In addition, there is probably some error in the reporting of the data by growers.
Note: as a follow-up to this analysis, pH is putting together an Excel worksheet that will allow growers to input various numbers representing their lumen levels, etc., and that will then calculate likely crop yield for the user. His program will also include canopy size, so that total crop yield (rather than just yield per square foot) will be calculated and reported.
Conclusions
The regression model tells us quite simply that if a grower wants to maximize crop yield, then he should use plenty of light (preferably HPS lighting, because of its superior spectral properties and its canopy-penetrating power). He should also use a hydroponic medium that provides not only good moisture retention but also good aeration, which is a balance that soil growing simply cannot deliver as well as hydroponics/aeroponics can. And, finally, experience is also an important factor in obtaining higher crop yields. But hopefully, in the future, even those with little or no experience can grow bigger crops, now that we have clarified the key influences on crop yield. Our main goal in the analysis of the YOR data has been to provide a short-cut to success, so that new growers will not have to go down a long and painful learning curve in order to achieve good results. We hope it helps.
 _______________________________________________________________________________
A MS Excel Yield Estimator application has been developed using the information presented here, as well as information from other sources, .  The latest version of the Yield Estimator is included with this resource in the Yields.zip archive.  Click here to view its readme file before continuing.
To use your zip utility to extract the files to an empty folder of your choice click the below link, choose Open from the download menu when it appears, then create a new folder from your zip utility where the program files can be extracted.  Or you can choose Save from the download menu then extract the files at a later time.
Copy the Yield Estimator
[bookmark: _GoBack]Happy Growing,
pH and Moon Doggie
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