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MOI STURE PROBES - A GROWERS VI EW 

Hugh Holland (Agronomist, Tell era ga Station, Moree) 

PART 1 

( i ) 

(ii) 

(ii i) 

PA RT 2 

PA RT 3 

SYNOPSIS 

Answers to the questions : 

How do I find and use probes for scheduli ng 

irr iga tions? 

Are they used as the only sc hedulin g t ool? 

How do we use our water most eff ec tively? 

Identificati on of end poin ts ; 

(F i e l d Capa city and Refil l Point) 

Other use s for t he probe. 



46 

PART 1 MOI STURE PROBES - A GROWERS VIEW 

Q. How do I find and use probes f or sc heduling 

irrigations? 

A. The neut ron probe is prob ably the most accurate 

inst rument yet devised to qu ickly measure the soil 

moist ure content at any given point of time. The 

acc uracy and speed of measur ement all ows me to take 

multiple readings of soil mo isture over a short period 

of time and thus gain a very accurate calculation of the 

c rop 's da i ly water use . By ext ra po l ating this water use 

figure up to ten days i n a dvance (wh ich is the lead time 

tha t we nee d t o o r der water from Cope ton Dam ) I am able 

to , quite accuratel y schedul e irrigat ions . 

Q. Are they used as the only sc heduling tool? 

A. Basically, yes. The neutr on prob e can and has been 

used as the only irrigation scheduling tool on Telleraga. 

With some experience, the neut ron probe can be an 

enormo usly successful schedul i ng tool provided some 

basic procedures a re follow ed . 

Fir s tl y i t is important that the access tu bes are placed 

i n a pa rt o f t he fiel d t hat is typ i cal of the wh ole 

field. If this is not poss ibl e the n conside ration may 

have to be given to use of more than one site in the 

field , or, in the case of a small fi eld then the soil 

t ype that tends to have a lowe r wa te r holding capacity 

sho uld be chosen. It is bet te r to ir rigate parts of a 
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PART 1 MOISTURE PROBES - A GROWERS VIEW CONT. 

field before they reach fef ill point than to allow 

other parts to stress. At best, even a mild moisture 

stress is losing growing time. 

Secondly it is obviously, most important that you use 

the correct refill point and once that is established 

then it should be quite repeatable, even from season to 

season provided the access tubes are placed in the same 

spot and that there has been no dramatic change to land 

use. Methods of determining refill point will be dealt 

with elsewhere in this paper. 

Thirdly, the most critical point of all, is that it is 

imperative that sufficient readings be taken to give an 

accurate estimate of water use. As a guide, a minimum 

of two readings per week when there are no dramatic 

diurnal variations in the weather would be sufficient. 

Obviously, after rainfall, irrigation or just leading up 

to irrigation then more frequent reading may be required. 

Even with a neutron probe frequent readings are time 

consuming and I have found the computer probe and the 

Tandy 1000 computer/N.P.S. software a tremendous aid in 

making a sometimes labourious job a little more 

pleasant. 

Q. How do we use our water most effectively? 

A. At Telleraga, we have a water allocation of 14000 
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PART 1 MOISTURE PROBE S - A GROWERS VIEW CONT . 

megali tre s which is suf fice nt to grow 1650 ha or 

4080 ac o f cotton . We do, in fact regularly grow 

around 2200 ha or 5500 ac. We rely quite heavily on 

off allocat ion, high fl ow water . We hav e t he capacity 

to sto re up to 7000 meg alit res on farm and we have a 

very e f ficient tailwate r recirculation system. We 

also have a "through the bank" outlet irr igat ion 

system whic h i s not only labour eff icient but allows us 

to water our country very qu ic kly, thu s avoid ing 

waterlo ggi ng problems in the crop and cutting back on 

transmission loses through evaporation. Our irrigation 

system is very flexible and it is possible to water 

fiel ds in any sequence. This is important because we · 

are then abl e to make maximum use of the ne utro n probe's 

abili ty to identi fy the pr ec ise timing of i rrigation. 

The prob e also aids in i mp r oving water use effic iency 

by vir tue of the fact that i t can identi fy t he soil 

mo i s tu re leve l at which refil l is requir ed . In some 

instan ces, by using the probe , irrigation timing may 

be del ayed and in cases where rainfall or l ower 

temperatures occur, the probe may even sav e one or more 

irrigations . 
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IDENTIFING END POINTS; (Field Capacity and 

Refill Point) 

Determining Full Point or Field Ca pacit y 

This, obviously, can only be accurately done by taking 

a probe reading within 24 - 48 hours following an 

irrigation. If probes have been used in a field 

previously, then it is reasonable to assume figures from 

a previous year initially. If not, then a 0 - 70 cm 

soil moisture content of between 220 - 330 could be 

assumed. This can be updated following an irrigati on . 

Determining Refill Point 

As a rough guide. Previous years data can be used (if 

available). Otherwise, a deficit of between 60 - 70 mm 

should be used for first irrigation. 

The most reliable and accurate method with the probe is 

to take frequent readings close to an expected irrigation. 

These readings should be daily, or at least every two 

days. They must be taken at the same time of the day. 

From this the daily water use can be calculated. The 

point at which daily water use changes is the refill 

point. (Figure 1 & Figur.e 2) 
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TELLERAGA STATION 
RH\D ! NGS REPORT 

FIELD NAHE:FIELO Hl CR()f': COTTON HECTARES: 121 FIElD/SJTE: 18 f 3 

~OOT DtJ>Tll FULL REFILL DATE DATE DATE DATE D~TE OATE DATE DATE DATE DATE DATE llATE 
ZO!.it POINI POINT 11110 14/10 21/10 24/10 26/10 28/ 1(• 31110 5111 Ob/II 1)8/1! 14111 19/11 

2 
;). 

4 
s 
b 

a 

20 C'll 37.8 
10 C'll 43.3 
41) c.. 4b. 9 
50 c• 45. 1 
60 c~ 42. 7 
BO c11 J!!. 7 

lt'IO Cll 3b. 9 
121) Cl!I 34, 2 

TOTAL 0-70 294 
TOTAl25-70 199 
TOTAL Q-IJ-0 513 
llAILY USE IETI 

23.9 lb.6 22.0 
28. 9 31.1 34.b 
37.1 40.1 41.6 
40.2 40.B 41.J 
40.3 37.9 37.S 
38. 7 32.6 32.6 
36.9 32.4 32.5 

34. 2 30.6 30.S 

16.4 16.4 
31.B 31.b 
40.8 40.7 
41.2 41.2 
37. 7 37. 7 
32. 7 · 32.B 
32.S 32. 7 

30. 7 30.B 

226 
167 
446 

210 
169 
4<)1 

229 211 21! 
174 170 170 
420 4•)3 404 
-6.3 2.b 

!RRIG 31.(1 
41 .6 
46.6 
44.9 
42. 7 
14.2 
32.8 

.31.0 

275 
197 
471 

25.9 24.4 
37.7 36. 4 
44,(l 43. 9 
44. 7 43.9 
41.9 42.2 
34.3 34.9 
33.0 33.3 

31.2 31. J 

254 248 
189 187 
451 447 
7.() 1.2 

IRRJ6 34.l 27.6 27.l 
42.7 17.9 37.1) 
46. 7 4U 43,Q 
45.1 44. 7 44.6 
42.S 42.3 42.b 
37.1 37.B 37.6 
~.9 34.4 34.4 

31.7 32.9 32.7 

2S4 
198 
489 

259 '!57 
190 189 
469 407 
4.2 0.4 

'<OOT DEPTH FULL REFILL DATE DATE DATE DATE DATE MTE DATE OATE llATE DATE DATE DATE 
ZIJl4E POINT FOINT 21/11 25111 27/ll 3112 6112 11112 17/12 19112 !9112 Z0/12 21/12 271!2 
----------·---·---------------------·--·-·-----------------------.----------·---·-·--------------·--------------
I 
2 
,j 

4 
s 
/, 

7 
8 

20 c• 37.8 
31J c• 43.3 
40 c• 46.9 
S0 Cit 45, ( 
60 Cit - 42. 7 
80 Clll 30. 7 

100 C• 36, 9 
120 Cll 34.2 

IOTA\. 0-7(l 294 
TOTAL25-i0 199 
TOTAL (l-130 513 
DAILY USE<ETI 

23. 9 27.0 
2S.9 36.'I 
37.1 44.2 
40.2 44. 2 
40.3 42.0 
39. 7 37.6 
~b. 9 34. 4 
34. 2 32.5 

26.1 
35.'I 
43.6 
44.4 
42.1 
38.3 
35.0 
~2.B 

30. 2 
30.6 
44.S 
44.4 
42.I 
37.0 
34.8 
32.9 

226 
167 
44b 

256 252 26'. 
lllB 107 191 
465 465 477 
Q.5 1. 0 -7.0 

31.6 
40.0 
45. 4 
45.0 
42.9 
3!l.3 
35.0 
32.8 

274 
195 
486 
-1.3 

31.8 
40.2 
45.5 
45.2 
42.3 
38. 3 
35.4 
32.6 

274 
m 
487 

32.3 
41).9 
46.l 
45.3 
42.4 
38.S 
36.1 
33.1 

27.4 26. 4 
37.2 36.J 
44.0 43.3 
44.6 44.0 
42.5 42. 1 
38.4 37.3 
36.6 35.6 
32.B 33.3 

25. 7 
35.9 
43.6 
44.3 
42.5 
38.3 
36.2 
33.6 

277 258 25.J ZS2 
196 190 107 188 
492 4 74 465 468 
-o.6 @_-~-_· s.o 1.oJ 

IRR!G 37.9 
43.3 
46.9 
45. 1 
42. 7 
38.7 
36.9 
34.2 

294 
199 
51 4 

78. 9 
37.6 
43.B 
44.4 
42.4 
39,5 
36.8 
34.8 

261 
189 
481 
5,5 

~QOT l)Ef'TH F'Ull REFILL DATE DATE DATE DATE DATE DATE DATE DATE ll~TE OATE DATE DATE 
ZONE FOUH f'OHIT 29112 29112 30/12 31/12 211 411 Sil 711 Bil 911 11/l 1311 

I 
2 
3 
4 
5 
b 
7 
8 

2•) en J7.8 23.9 
3() Clll 43, 3 28.'1 
40 CIR 46,'/ 37,J 
50 Cll 45, I 41).2 
60 c• 42.7 40,3 
80 cia 38.7 38.7 

100 Cl! 36.9 36,'I' 
120 Cll 34, 2 34. 2 

TOTAL 0-70 294 lZ6 
lb7 
440 

TOTAl..25-70 199 
TOTAL 0-130 513 
DAILY USEIETl 

28.2 27.0 
37. 1 ~. () 

44.0 42.9' 
44.5 43. 9 
42.B 42. 2 
39.6 38.4 
37.0 37.0 
34.8 35. 1 

260 2S3 
190 186 
481 474 
1.0 7.0 

26.2 
35. 1 
42.6 
U.9 
42.5 
3B.4 
36.8 
34.9 

27. 7 
34.5 
42. I 
43.3 
42.1 
3.8.3 
37.0 
35. 0 

m ~2 
1~ ~3 
UI ~3 

2.0 -1.0 

25.9 
33. 7 
41.1 
43.0 
42.1 
18.3 
36,9 
35.0 

25.1 25.6 
31.S 31.5 
39,8 . 39.8 
42,0 42. 4 
41. 'I 41.5 
39.3 39.4 
36.8 36. 9 
34.b 34. 4 

246 23'1 240 
181 176 176 
466 458 459 
3.0 3.5 -1. 0 

23.9 
29.'I 
39.1 
41. 2 
41.3 
39.3 
37.2 
35.0 

25.(1 16.2 
29.2 25.6 
37.5 35.4 
40.B J8. 9 
41.2 40.3 
'38.0 38.5 
36.9 37.5 
35.0 34.6 

14.9 
24. 6 
34.2 
39.!) 
4(1,:1 
39.4 
37.2 
34.7 

231 232 201 l'IS 
171 169 160 158 
452 451 422 415 
4.5 -1 .0 31.0 3.0 

FIGUR E 2 USING DAILY WATER USE CHANG ES TO DETERMINE RdFI LL 
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80 100 120 140 160 180 

DEC JAN FEB MAR 

WATER USE FOR COTTON IN THE 

VALLEY 

Figure 3 giv e s a r ough g uid e t o e xpect e d dai ly water us e 

f or an ave r age s easo n . Thi s can be useful in case s 

whe re wa t er ne ed s to be order ed wel l in ad vance to meet 

an ant ic ipate d irrigation date . At Telleraga the water 

storages are used to store water i f weather condi t ion s 

d elay irriga ti on o r if an tici pa te d da ily wat e r u se ha s 

n ot be e n r ea li se d . 
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PART 2 IDENTIFYING END POINTS CONT. 

Other fa ctors to be consid ered when determin ing refil l 

point : 

(a) Dry subsoil (Figures 4 and 5) shows that whilst 

there is ample soil moistu re to 40 cm that the available 

moisture is less lower down. This simply means that the 

refill point will be higher and that more frequent 

irrigations will need to be ca rried out to avoid plant 

stress. 

(b) Diff ere ntial refill po i nts between firs t and 

subsequen t irr igations. 

In the time leading up to first irrigation, it appear s 

that the plants tend to us e wate r in the upper profile 

faster than the root system can grow to rea c h the lower 

water. Therefore the refill point for fir st i rrigat ion 

should usuall y be higher than for subsequen t i rriga tions. 
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UOLUMETRIC SOIL WATER (/.) DATE: 18/12 
0 10 20 39 49 SQ 60 MIN : READ : MAX 

-------------------
lQ CM - - - - - - - - - - - - - - - • - - - • - - - - - ~ 
20 cM - - - - - - - - - - - - -·~::5 ..... : - - - - ~ - - - - - 29 , 4x 31. 1y. 48 . ey. 
3Q cM - - - - - - - - - - - - - - 16.·<"·~ ..... : .. - - - - - - - 34. 3x 38. 91. 48, ex 
40 CM - .. - - - - .. - - - - - - - - - • ., ~ "':;: .... :"' -~> - - - - - 39 I 0X 45 I 9X 59 ilX 

~ ~ 50 cM - - - - - - - - - - - - - - - - ~\ - ::::...:- /· - - - - - 39, 9x 45. 4x 48, ex 
~ ~ ~ 6Q CM - - - - - - - - - - - - - - - - - ): ... ·- z1 

- - - - - - 41. Qx 41. sx 46 . sx 
~ "' w 7Q CM - - - - - - - - - - - - - - - - - ·· - ' - - - - - - -•- o ~ ." I / 

~ ~ 80 CM ... - - - - - - - - - - - - - - - ::-:. - ~· - - - - - - -I 44 I 2 x 3? I 5 x 44 I 2 x 
""- 99 . t ;2 ~ CM - - - - - - - - - - - - - - - - : - - - - - - - - -
~ 100 c11 - - - - - - - - - - - - - - - - ·_ - t- - - - - -J 43. a1. 3Ut. 43. a1. 

110 CM - - - - - - - - - - - - - - - - i- -1- - - - - - .... 
~ 129 CM - - - - - - - - - - - - - - - .. : .. - - - - - - - - - 42.31. 37,?X 42,3/. 
~ 

~ REFILL line = .......... READING line= ........... FULL line= 

DEPTH : SOIL WATER CONTENT : DAVS : DAILY l NEXT IRRIGATION 
I I Dt't'TT T I nnrm I 

~~~R f DI~F i HBif~gUSE f ~~f2 l AM~~HI_. I ~N I 

-;;: 
u. 

w 

i 

192 i 4 : 2.e : 21112 : 42 
498 l 4 : 6, 0 : 17/12 : 89 

174 : 200 l 
507 l 522 : 

"'' ~ FICUR~ 4 DRY SUBSOIL AT TOGO 
·~ 
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~ VOLUMETRIC SOIL WATER (Y.) DATE: 21/12 
~ 0 10 20 30 40 se 60 MIN I READ I MAX 0 I I 
ul ... -------------------

10 CM - - - - - - -- - - - - - - - - - - - - - - - - - -
20 CM - - - - - - - - - - - - -. ...,- - -- - - -~ - - - - - 29.4X 48 ,2X 48.0X 
30 CM - - - - - - - - - .. - - - ::·~ - - . - -.' - - - - - 34.3X 4716X 48.9X . ...... I 

40 CM - - - - - - - - - - - - - - - _ . .., - - - ~)- - - - - 39.0X 5011/i 50,lX , .. ., 
·~ 50 CM .I, .. ,:_ 39,QX 46,6X 48.0X "" - - - - - - - - - - - - - - - - - - ~1 - - - - -..... \ ... 

...J 

60 CM - - - - - - - - - - - - - - - - - ~····~· .., .. - - - - - - 41.QX 41. 8X 46.SX ...... .;; 
0 UJ 
<t: <= ... \ I ~ u. ~ 70 CM -z u - - - - - - - - - - - - - - - - --- - ~ - - - - - -

- Q 
w .. ·· ·~\I !! := ::c 

80 CM 44.2X 37.?X 44.2X "' ...... - - - - - - - - - - - - - - - _,_ - ~ - - - - - - -<C ' I <=• oc: = - 90 CM - - - - - - - - - - - - - - - -:_ - ~ - - - - - - -l/"'i <='>< 
- w . . 

11"'1 Q; 100 CM - - - - - - - - - - - - - - - - :_ - L - - - - - - - 43.21. 3? .91. 43 .21. ~ 
·= : I "' 110 CM - - - - - - - - - - - - - - - - ~- -, - - - - - - - -

120 CM - - - - - - - - - - - - - - - - · - - l - - - - - .. - - 42 .3X 3? ,9/i 4213X ~· 

""" .:;., 

c:: REFILL line = READING line = FULL line = 0 

" --· ........ , . , .. .. ... . 
'-' 

DEPTH I SOIL WATER CONTENT DAILY I NEXT IRRIGATION I I 
I I I I I I 

FIGUR~ ~ DR Y SUBSOIL AT TOGO 
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Volumetric soil water {%) 
10 

0 
20 ·30 40 50 

10 
0-10 Irrigation Date 20 (mm) 

E" 30 Full • point 305 0 -.&; .... 40 A First 6/12 252 
0. 

50 0 Second 28/12 230 Q> 
"'O • Fifth 29/1 233 0 60 
(/) 

80 

100 

FIGURE 6 DI FFE RENTIA L RE FILL POINTS BETWEEN FIRST AND SUBSEQUENT 
IRRIGATIONS. 

PART 3 OTHER USES FOR THE PROBE 

(i) Early Identification of Soil Compaction 

The n eut ro n pro be is very useful in id e ntif yi ng 

Deficit 
{mm) 

53 
75 
72 

compac ti on zo nes i n the so i l prof il e. So i l compaction 

leads to a red uced water infiltra t ion into the soil 

profi le . Thi s lead s to a sh if t to the left i n the so i l 

wate r mea s ureme nts o n th e vo lu met ric s oil wat e r 

percen ta ge gra ph . The probe therefore wa rn s of th e 

possib le ne ed fo r mor e fr equ en t irrigations, a higher 

refi ll po i nt an d th e ne ed fo r fur t her in vesti gat i on t o 

facilitate possibe remedial act i on . 
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PART 3 USES FOR THE PROBE CONT. 

(ii) Th e use o f the prob e in co njunction with other 

water measuri ng and irrigation scheduling tools. 

Plant signs su c h as stunted growth, fruiting close 

t o the top of t he plan t etc can be used as a ro ugh gu ide 

to determining r efill po i n t . The probe ca n be use d to 

quantify and ve rify these indica tions. 

The i nf r a red gun and pressure bomb are tools t hat can 

mea s ur e stress i n t he plant a nd a r e ve r y good fo r 

identify ing refi ll point s or isolat ing pr ob l em areas 

within fi el ds . The neutron p r o be is also a ver y 

effective tool f or updatin g information fo r the Siratac 

i r rigation scheduling program . 
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